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CHAPTER I. INTRODUCTION 
A major part of career planning for students and young adults 
desiring to attend college is or should be in selecting an institution 
and a major field of study that fits into their career scheme. The 
expectation of many students and parents is that the major field of 
study they select and thus career decision would be very much set. Yet, 
selection of a college or university does not necessarily indicate a 
career decision or major has rigidly been set. A high percentage of 
students entering or already enrolled in college are unable, 
uncommitted, or not ready to make a career decision. Gordon (1981) has 
reported that current estimates of'22% to 50% of enrolled students are 
occupationally uncommitted and that 50% to 60% change majors. There are 
many unreported cases since some students are not openly candid about 
their undecidedness. 
The reasons for career decisions and thus selecting a major or 
changing majors may stem from a number of variables such as socio­
economic (Koch, 1972; Sanaiej 1984), academic-curricular conditions 
(Eike, 1982; Pierson, 1962; Slaney, 1984; Warren, 1961), and influential 
other/counseling or lack thereof (Allen, 1973; Brooks, 1975; Elliot & 
Elliot, 1985; Sanaie, 1984). A few researchers have expanded upon 
vocational theory and personality development or change that may explain 
selection and/or change of major (Holland, 1959, 1962, 1963, 1966a, 
1966b, 1985; Holland & Nichols, 1964a, 1954b; Super, 1953, 1957). 
A few students, upon looking back after being vocationally 
employed, regret not changing their major (Cook, 1970). Most students 
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find their change of major experience resulted in a positive outcome 
(Pierson, 1962). 
Clearly, the change of major is a persistent problem that is 
universal among many types of students and institutions. 
Statement of the Problem 
The problem of this study was to investigate factors affecting 
student selection of industrial education and technology (lEdT) as a new 
major in comparison to other departments at Iowa State University. 
Purpose of the Study 
The purpose of this study was to determine elements in student 
selection of industrial education and technology as a new major field of 
study with respect to the following subscores: academic/curriculum, 
socio-economic, situational/chance, influence of individual, 
environmental, and individual. The study compared undergraduate 
students (both indigenous and transitional students) currently enrolled 
(fall, 1986) in industrial education and technology with students in 
other majors. 
The objectives of this study were: 
1. To provide information about the factors of student selection 
of a new major at Iowa State University and specifically 
industrial education & technology as a major. 
2. To provide information that would assist students to make a 
change into a preferred major sooner and thus avoid misspending 
time in a former major. 
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3. To assist administrators, instructors, and counselors to 
identify and then remediate factors that cause students to 
change major. 
4. To provide information to counselors and recruiters in 
identifying potential individuals for new majors and then 
targeting recruiting efforts at those individuals. 
Need for the Study 
Difficulty in selecting a major or new major is a problem that many 
individuals encounter during their academic career and yet a conclusive 
picture of these students seems unclear. Gordon (1981) reported from 
Harman's study that "many of these research studies have resulted in 
conflicting data that make the overall research picture on undecided 
students 'confusing'" (p. 434). 
Wiltsie (1956) reported that 17.39% of graduates in industrial 
education at Iowa State University were native students and that nearly 
70% of those who transferred were from the engineering division. The 
grade point average of those transferring into industrial education at 
that time was 1.89. 
In the Department of Industrial Education and Technology at Iowa 
State University an estimated 80% of the students in the department have 
transferred from other areas and 75% of transfers have come from 
engineering majors (A. M. Sherick, personal communication, April 17, 
1985). Apparently, many students in industrial education and technology 
initially failed to recognize or were hot cognizant of the lEdT major 
and thus the career opportunities available in industrial education and 
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technology. 
Su (1975) analyzed the occupational decision-making of the 
industrial education graduates at Iowa State University from 1965 to 
1974. One of his suggestions for future study was that "a detailed 
analysis of the change of major or occupation should be done to find the 
principal reasons, why students change their major or occupational 
choice. The results would be helpful for occupational counseling, and 
as supplements for this study" (p. 147). 
Based upon the preceding studies, a need existed for the study of 
factors affecting student selection of industrial education and 
technology as a new major. 
Assumptions of the Study 
This study was based upon the following assumptions: 
1. The subjects who completed the survey questionnaire responded 
accurately, honestly, and correctly interpreted the 
questionnaire items. 
2. The survey questionnaire administered to students was valid and 
reliable for identifying factors in selecting a new major. 
3. The procedure for selecting the research subjects was valid and 
the results could be inferred to the general population. 
4. Any uncontrolled variables of the study were uniformly 
distributed over the entire sample. 
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Limitations of the Study 
This study was limited to seniors, juniors, sophomores, and 
freshmen enrolled at Iowa State University during the fall semester, 
1986. 
Students indicating a change in major may have changed their major 
immediately prior to their change in classification. The exact point in 
time at which they changed their major is unknown. 
Procedure of the Study 
The procedure of the study consisted of the following; 
1. A review of the literature concerning factors affecting student 
selection of a new major was made. 
2. Identification of the population of the study was made. 
• Seniors, juniors, sophomores, and freshmen enrolled at Iowa 
State University during the fall semester, 1986, in industrial 
education and technology and other colleges in the university 
was the population. 
3. A survey instrument was developed to identify factors affecting 
student selection of a new major. 
4. The survey instrument was examined for validity and 
appropriateness of questionnaire items. 
5. The pilot survey instrument was distributed via U.S. mail to 20 
research subjects who were randomly selected from the 1986-87 
ISU Directory. Nonrespondents were telephoned and urged to 
complete the survey. 
6. The survey instrument was revised. 
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7. The survey instrument was distributed via U.S. mail to the 
research subjects who were randomly selected by information 
provided by the registrar's office. A follow-up letter was 
sent to nonrespondents. 
8. The data from each survey instrument were coded for computer 
analysis. 
9. The data were analyzed using the SPSSX package on the AS-6 
computer. 
10. The findings were discussed. 
11. A summary, conclusion, and recommendation of the study were 
written. 
Definition of Terms 
1. Academic/curriculum subscores include poor grades, too rigorous 
a curriculum, too technical and not enough practical 
curriculum, insufficient academic preparation, more variety 
desired in the curriculum, availability of remedial courses, 
and a major providing application of technology. 
2. Socio-economic subscores include a major that will provide 
after graduation a job with more pay, mobility, social status, 
job security, greater independence, and work with more people. 
Also, time required to acquire a new major would be a factor. 
3. Individual subscores are subscores that relate to the 
individual's personality. They include aptitudes, abilities, 
attitudes, values, lost interest in a former major, growing 
interest in a new major, lack of challenge in an old major. 
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more challenge and excitement in the new major, a desire to 
work with people, creativity, a desire to work with one's 
hands, extroversion, introversion, growth in knowledge about a 
new major, a desire to have a new major that fits into one's 
personality, and the influence of aptitude or interest tests. 
4. Situational/chance subscores are subscores that include a 
summer or part time job that caused an interest in a new major, 
happenstance by chance to select a new major, a college degree 
with the least amount of hassles, marriage, having a baby, 
desire to finish college at the same time as a friend or 
spouse, old major too expensive or new financing becoming 
available, selecting a major with a career that one had hoped 
to do, and changing a major from a desirable but impractical 
major to a practical major. 
5. Influence-of-individual subscores are influences from the 
mother, father, a relative other than a mother or father, peer 
or friend, counselor, professor or instructor in the new major, 
and influence from experiencing an orientation program, 
conference, or exhibition. 
6. Environmental subscores are overcrowded classes, inability to 
register for required or elective classes because of full 
enrollment, dislike for students in a former major, impersonal 
classes in a former major, no close friends in a former major, 
intense competition in a former major, dissatisfaction with 
quality of classes or instructors in a former major, and an 
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unfortunate experience (e.g., student developed allergy to 
animals in animal science) happened in a former major. 
7. An indigenous student is a student who has remained with one 
major since matriculation at Iowa State University. 
8. A transitional student is a student who has changed or 
transferred from one or more majors since matriculation at Iowa 
State University. 
9. Classification is categorizing students as freshman, sophomore, 
junior, or senior based upon the number of credits completed 
and reported to the registrar prior to the beginning of the 
term. 
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CHAPTER II. REVIEW OF THE LITERATURE 
The purpose of this chapter is to examine factors related to change 
of major. The review is divided into four main sections. They are: 
patterns of change of major, factors in change of major, related 
theories and studies, and focusing in on change of major. 
Patterns of Change of Major 
Time of occurrence and frequency 
Many studies have documented the time of occurence and frequency of 
change of major. Typically most changes occur within the first two 
years of college with significantly less change occurring from that 
point on. Feldman's and Newcomb's (1969) comprehensive review of 35 
studies related to change of major found that "with only a few 
exceptions, between one-third and two-thirds of the students in the 
samples of these studies change their choice of career or their choice 
of major field" (p. 37). Another extensive investigation (Astin and 
Panos, 1969) found about 75% of the students changed their career plans 
after entering college. The percentage varies greatly from field to 
field—ranging from less than 50% in some fields to more than 95% in 
other areas. However, Prescott (1984) found no significant difference 
as to when the point of change of major occurred. 
Theophilides, Terenzini, and Lorang (1984) reported that 20% of the 
students in their study did not change their major. During the freshman 
and sophomore years, 40% had changed in both years, and the remaining 
40% had changed either during the freshman or sophomore year. Johnson 
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(1973) found no significant difference between internals and externals 
(the degree to which one is influenced internally versus outside forces) 
with respect to number of changes of major but most changes occurred at 
the freshman and sophomore years. Another study (Davis, 1965) reported 
that nearly half of the college graduates interviewed had shifted their 
major occupational group or had developed career goals from "no 
decision" as freshmen. In addition, the choices for freshmen and 
seniors were quite similar. The biggest difference was in those 
choosing education, as that increased from 25% to 33%. 
Change of major is a phenomenon that is experienced by all levels 
of achievers. Warren (1961) examined 556 National Merit Scholars and 
found that almost half had made some change in their choice of major 
field by the end of the sophomore year. In addition, 25% had changed 
across departmental lines. 
Some research studies have concentrated on a specific university 
with similar results as broader studies. Cook (1970) reported 32% of 
the students at Auburn University changed their major before graduation 
and at Harvard University 321 out of 824 (39%) had not changed their 
plans while 61% had changed plans (Akenson and Beecher, 1967). Akenson 
and Beecher related this large change as a function between the high 
school and college curricula. At Albion College, approximately 60% of 
the seniors surveyed had made at least one change of major in college 
(Riggs, 1968) and a similar occurrence happened at the University of the 
Pacific, where Allen (1973) found that 55% of all students had changed 
their major; 36% had changed once; 11% had changed twice; and 8% had 
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changed more than twice. 
At Stanford University, Strong (1952) reported that 40% of the 
freshmen and 60% of the sophomores had changed their major. About 17% 
had shifted to an occupation that correlated .40 with the first major 
and about 17% had changed to an occupation that correlated -.40 with the 
first choice. The information was collected from 306 freshmen and 
repeated for 255 students who were later sophomores. Some years later, 
Ahn (1983) reported that approximately 33% of the students at Stanford 
had changed their major. The most changes occurred between the freshman 
and sophomore years; 10% between the sophomore and junior year; and only 
a small fraction changed after the junior year. 
An examination (Pierson, 1962) of 403 seniors at Michigan State 
University found 29% changed their major during their freshman year, 45% 
during the sophomore year, 26% during the junior year, and two students 
during the senior year. Given that 75% of the students changed during 
the freshman and sophomore years, Pierson felt "many students express 
not only self-criticism about changing their plans but also considerable 
anxiety about inefficiency in their total curricular planning and about 
possible delays in completing their degree programs" (pp. 460-461). 
Like Pierson, Warren (1961) reported high anxiety with students who had 
to make an early selection of a major. 
Where from; where to; and stability 
Holland (1963) has extensively investigated patterns of change. He 
has demonstrated that change of major is not random but that students 
tend to move into fields closely related to their old major and that 
they also move into a major field of study "whose members they resemble 
(in terms of aptitudes, achievements, and personality) and away from 
those groups of students from whom they differ" (p. 578). Holland and 
Nichols (1964b) attributed the change not only to personal variables but 
also achievement. They found that engineering loses more students than 
the sciences even though the students had the potential to successfully 
complete the rigorous curricula. 
Astin (1977) likewise found that "traffic" between majors was not 
random. The biggest migration, he reported, was from engineering, 
nursing, medicine, science, and school teaching whereas business, 
college teaching, law, and homemaking gained substantially in 
popularity. Engineering and school teaching had the biggest revolving 
doors—7.2% and 5.2% (absolute percentage change in four years), 
respectively. Astin concluded that the large influx of business 
students "may be less a magnet attracting students from other fields 
than a haven for people who, for various reasons, are not able to carry 
through initial plans to enter other fields" (p. 140). 
Astin and Panos (1969) also reported that movement between majors 
was not random. The range of change was from a decrease of 78% to an 
increase of 302%. The top majors for recruiting students were; 
economics, philosophy, zoology, and the social sciences. Those majors 
with the greatest amount of defectors were: preprofessional, forestry, 
natural sciences, health technology, and engineering. The majors that 
had relative stability were: nursing, social work, home economics, 
mathematics, and chemistry. Industrial arts and trade showed an 
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increase of 36%. 
According to Rosenberg (1957), change in a major from one field to 
another was a function of the "permeability" of the field. That is, 
where it is easy to leave or enter a major, that area will have more 
students entering and leaving that major. An "index of changeability" 
was determined for a number of fields and Rosenberg found business had 
the greatest change followed by teaching and medicine which were 
somewhat less changeable. 
Davis (1965) observed that occupations (majors) fell into three 
groups with respect to student transfer into and out of certain areas. 
The "gainers" were business and education with low losses, high gains, 
and net increases. The "losers" were medicine, engineering, the 
physical sciences and "other professions" which had high loss rates. 
The high recruitment efforts of the natural science area did not help 
bolster the loss of students. The last area was the "traders" of social 
science, biological sciences, law, and humanities. These fields had 
high loss rates but were offset by their recruitment efforts. 
Feldman and Newcomb (1969) reported that the majors with the 
greatest net gain were education, business, and the social sciences. 
Small net gains were in law, biological science, the humanities, and the 
fine arts. The majors with net losses were engineering, medicine, 
dentistry, and physical science. Feldman and Newcomb, like Davis 
(1965), point out that some fields are losing students "not because 
there is a particularly high rate of exodus of students from them but 
because there is a relatively low recruitment into them during college 
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years" (p. 38). 
Pierson (1962) found a general pattern away from scientific or 
technical areas (engineering, home economics, and veterinary medicine) 
and slight increases in agriculture and biological sciences. He also 
found that students tended to migrate to similar fields after changing 
their major. In another study. Hind and Wirth (1969) reported that 
students were "diverted toward" business careers and that the 
engineering curricula was directing students away. Of the 20% who had 
planned careers in the engineering field, 7% graduated in that field as 
opposed to business where the opposite trend occurred—7% entered the 
field and 21% graduated. Likewise, Riggs (1968) reported there were 
great losses in the areas of science and the social sciences. Of 142 
science freshmen, 100 graduated which took into account student 
attrition from college. On the other hand, the social sciences had 59 
entering freshmen and 100 social science graduates while the humanities 
had stable enrollments. Similar findings were reported by Riggs at 
DePauw University. 
Some studies have examined movement of students who have changed 
majors at a particular institution. At Michigan State University the 
greatest stability was in business and engineering. There was a 
significant relationship between the curricular area selected and the 
probability of persisting in that area. Business and engineering 
students were most likely (84%) to have declared the same major area 
upon enrollment and social studies were the least likely (49%) (Laing, 
Valiga, & Eberly, 1986). At the University of Texas at Austin, Kyle 
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(1972) investigated the migration of students between majors. He found 
the social and behavioral sciences, business administration, natural 
sciences, education, and the humanities experienced a net gain; and 
engineering, general studies, and comparative studies had net losses. 
At Harvard, Akenson and Beecher (1967) found the majority of major 
changes were from students leaving the natural sciences and migrating to 
the social sciences and the humanities. Of the 829 students studied, 
61% had changed their plans. In a study at Stanford, Ahn (1983) found 
the humanities and social sciences had a net gain in students; 
biological sciences and engineering remained relatively unchanged; and 
the physical sciences indicated a large net loss. The increase in the 
humanities, Ahn further explained, was the result of an influx of 
females while the biological sciences showed a loss of females and a 
gain of males. 
Snyder (1968) reported that engineering students at MIT moved in 
and out of their field less frequently then students in science. Social 
science and humanities majors showed the greatest amount of change 
across fields. The results were compared with other colleges and 
universities and Snyder concluded that certain institutional 
characteristics had an effect on students changing their major. Another 
study that examined transfers to and from science departments found 
physics and mathematics majors were the most likely to change majors and 
biology majors the least likely to change majors (Smelling and Boruch, 
1972). Of the students who changed, biology and mathematics majors 
tended to choose nonscience areas, whereas physics and chemistry 
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students tended to split between new majors in science and nonscience 
areas. 
The American College Testing Program (1971) examined the stability 
of major for students who chose a major at the time they were 
administered the ACT test. Their information was gathered one year 
after the ACT test had been administered. The greatest change was for 
premedical students entering other fields while other students tended to 
seek the same degree. A later study by the ACT Program (1973) 
substantiated this finding and also reported that the selection of major 
in the senior year of high school was "fairly stable and somewhat 
predictive of major field plans in college" (p. 159). But what the ACT 
Program designated as "stability" appeared somewhat obscure according to 
ACT'S own published figures. The stability of expressed choice of major 
field on retesting at three different intervals, with respect to 
students selecting identical majors, indicated dramatic change between 
one month and five months testing periods. The report indicated that 
men and women at the one month interval were 65.3% and 69.2%, 
respectively, in identical majors. After a five month period, the 
stability in one's major dropped to 42.4% for males and 47.0% for 
females. From these figures, it appears that most students have changed 
after a five month period. 
Success and outcomes 
A limited number of studies have examined ramifications of change. 
Cook (1970) studied subjects who had completed their degrees and were 
vocationally employed. He concluded that 33% of the subjects, if given 
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a chance to repeat, would major in another subject area. Most subjects 
were employed in an area in which they had their major and were 
satisfied with their current vocation. A study by Kyle (1972) of 
graduating seniors reported that those who had changed their major field 
of study had a higher mean verbal aptitude than those who did not change 
their major. Also, those students who did change their major were more 
likely to graduate than those students who did not change their major. 
Pierson (1962) found that 85% of the subjects he studied did not 
possess any "dissatisfaction over the consequences of having changed 
majors" (p. 461). The changing process, claimed Pierson, had a positive 
effect as a "growth experience." The subjects felt that better 
dissemination of information would have better facilitated their change • 
of major. French (1961) reported the natural science major fields 
contained the largest proportion of satisfied students and the social 
sciences contained the most dissatisfied students. Overall, about 25% 
of all students were dissatisfied with their major. This study did not 
focus upon actual change but upon satisfaction with the major. 
A study by Titley, Titley, and Wolff (1976) found that a 
relationship existed between change of major and increased specification 
of future occupation. However, as students progressed though college 
(and their age increased), Titley et al. found that "a decreasing number 
of students become able to specify their probable future occupation" (p. 
108). This finding was consistent for both males and females. 
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Gender and other student characteristics 
Several studies have compared and contrasted selection or change of 
major to gender. Some majors have been and continue to be dominated 
either by males or females. Beattie (1984) concluded that sex as well 
as age were related to curriculum. In another study, it was reported 
that females avoided the physical sciences but were well represented in 
engineering and that more females chose the biological sciences than did 
the male students (Ahn, 1983). Davis (1965) reported that the 
"masculine fields" of engineering, law, medicine, business, and the 
physical sciences had a masculine trend in retention and recruitment, 
and that the "feminine fields" of education and the humanities displayed 
a feminine trend. There was an overall trend for all fields to become 
more masculine. 
Astin and Panos (1969) reported that following the student's 
selection at the time of matriculation, sex was found to be the best 
predictor for a student's final major. During the college years men 
tended to gravitate toward "masculine" majors (and careers) and women 
toward "feminine" majors. "The trend toward greater differentiation of 
sex roles during the undergraduate years was pronounced" (p. 132). 
Prescott (1984) found males transferred from gender-neutral majors 
toward male-traditional majors and changes from male-traditional to a 
nontraditional male major occurred infrequently. Females, on the other 
hand, were found to transfer from gender-neutral majors to both 
traditional and nontraditional female majors. Also, there was lack of a 
pattern in the areas of change of major which suggests, in this study, 
I 
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that the changes were made in a random fashion. Prescott concluded that 
"a lack of knowledge about the various majors is a probable cause of 
repeated changes of major" (p. 150). Holland (1963) found men tended to 
change majors much less frequently than women. Also, Holland went on to 
conclude that "men make 'better' first choices of field; while women 
take longer (need a second choice)" (p. 579). 
A study by Davis (1981) compared women who selected traditional 
majors with nontraditional majors. She concluded that women choosing 
nontraditional majors were characterized as more intelligent, assertive, 
astute, self-assured, experimenting, and self-sufficient than women 
choosing traditional college careers. Parental background and grade 
point average were not factors in selection for either group. Jones 
(1977) likewise found women in nontraditional majors to have a higher 
fear of success but both traditional and nontraditional majors tended to 
identify with the mother. However, Gamble (1962) reported that pre-
college experiences were not correlated with change of major for 
females. 
Differences in personality characteristics for males and females 
who change majors have been reported. Females and males who changed 
their major differed on student characteristics as tested on the Omnibus 
Personality Inventory (OPI) (Weiler, 1976). Laing et al. (1986) 
reported that persistence in one's major was higher for males (70.9%) 
than for female (66.9%). 
Some studies have reported similar characteristics for males and 
females. Allen (1973) reported that the factors for change were similar 
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for men and women but males tended to change their major more often 
because they had established unrealistic goals related to their ability. 
Johnson (1973) found that there was no difference between males and 
females on locus of control (the degree to which one is influenced by 
internal versus external forces) on the level of occupational aspiration 
and the number of changes of college major, 
Studies relating to a student's decision/indecision and the number 
of changes generally revealed that decided or certain students had the 
greatest stability in their major and performed better academically. A 
study by Titley and Titley (1980) found that a greater number of changes 
occurred by students who displayed a high degree of uncertainty about a 
major choice. They reported that 35% of those who displayed a low 
degree of certainty about their major choice changed majors, while the 
group with a high degree of certainty changed their major 17%. Also, 
the uncertain group withdrew more frequently (31%) than certain groups 
(11%). Laing et al. (1986) found a "clear relationship between the 
degree of certainty of the AAP (ACT Assessment Program) major and the 
probability of persisting in the choice" (p. 202). Fiume (1974) 
reported that undecided students had changed major area of study more 
often and that a significant number of decided students did not change 
their major. Another study suggested that the "nonchanger" is a high 
achiever and had clear goals while the constant "changer" was 
academically weak and had "low levels of institutional and goal 
commitment during the freshman year" (Theophilides et al., 1984, p. 
275). On the contrary, a study by Welsh (1984) reported that undeclared 
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students changed majors significantly less often than did decided 
students. 
Factors in Change of Major 
Academic and curriculum 
Several studies have examined low academic performance, difficult 
curriculum, or aptitude as factors that are associated with change of 
major. With respect to academic performance. Warren (1961) reported 
that of 12 variables studied, only GPA and Thinking Introversion (TI) 
were related to students who changed their major. The students who 
changed their major had lower GPAs and higher TI scores than students 
who did not change majors. Warren concluded that students with low GPAs 
may attempt to seek those majors in which they can succeed. Another 
study (Hike, 1982) found that there was increased probability of a 
student changing majors when there was low GPA, low high school 
graduation rank, and low entry test scores. Likewise, students who made 
the fewest changes of major also earned the highest GPAs (Elliott, 
1984). But Elliott concluded that a major change "had limited impact on 
the academic success of students" (p. 44). 
According to Hind and Wirth (1969), grades are a powerful factor 
for students to change majors. However, some very qualified students 
left very rigorous majors because of the competitive nature of the 
curriculum. They concluded that students, regardless of ability, will 
leave the "academic" major if they receive low grades. Slaney (1984) 
found that the current GPA of three different groups (stable, changed. 
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and undecided) of female students was significantly different with 
respect to the original GPA. The stable group went from 2.96 to 2.99, 
the changed group from 2.91 to 3.05, and the undecided group from 2.52 
to 2.73. The changed and undecided groups increased their GPAs while 
the stable group's GPA remained relatively unchanged. Slaney concluded 
that the group that changed was performing well academically. 
Davis (1965) reported that the Academic Performance Index (API) for 
medicine, the humanities, and the social sciences tended to be high 
while business tended to have a low API. Davis found for education and 
engineering that "despite certain prevalent myths ... neither field is 
academic performance associated with career changes and neither field at 
graduation is appreciably higher or lower in academic performance than 
students in general" (p. 49). The findings by Davis were based upon 
examination of students remaining in a major as opposed to studying 
students who migrated away. His proposition was that if all the 
academically weak students left a major, overall GPA in that area would 
increase. Likewise, Titley et al. (1976) found no significant 
difference in GPA of students who change majors, either by class or sex, 
when compared with the total undergraduate population of students at 
Colorado State University. 
If students are polled as to their reason for change of major, most 
will respond that academics was not a factor. Pierson (1962) reported 
that when 403 senior students were asked to respond to reasons for 
changing their major, 30% felt that difficult curriculum, improper 
preparation, or inability to perform well in the course caused them to 
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change majors. For most students in the study (70%), academics did not 
affect the decision to change majors. 
In examining the literature related to aptitude, aptitude test 
scores were not able to predict a student's satisfaction with their 
major {French, 1961). But subjects found course content and quality of 
teaching as factors in seeking a change. However, Kyle (1972) found 
that graduating students who had changed their major had a higher verbal 
aptitude but no significantly different GPA than students who did not 
change their major. 
Another study (Beattie, 1984) found that curriculum constraints, 
type of vocational preference change, and vocational preferences were 
factors that explained the major changes made by students. Curriculum 
constraints as proposed by Rice (Beattie, 1984) were distribution 
requirements, prerequisite requirements, and academic penalties which 
included lower GPA and increased time to complete a program.-
Influential other and counseling 
Studies related to counseling and changing majors have demonstrated 
that professional counseling is woefully inadequate and that most 
students are influenced to a large degree by other individuals, events, 
or resources such as parents, friends, work experience, or the college 
catalog. 
Students who received career counseling made significantly more 
major changes than noncounseled students and career counseled students 
also made more changes within and between majors that have career 
related categories (Brooks, 1975). Likewise, Allen (1973) reported that 
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some students indicated inadequate academic counseling was a major 
factor for changing their major. 
A study of American, Iranian, and Nigerian students who changed 
their major found that a significant relationship existed between 
students who change their major and a lack of counseling (Sanaie, 1984). 
There was no relationship between change of major and influence of 
family members and difficulty or conflict with faculty members. 
Bruemmer (1974) examined academic differences and changes in major 
between female students enrolled in an orientation class and those not 
enrolled. He found no difference in the number of those who changed 
majors when compared with students who were enrolled and students who 
were not enrolled in the orientation class. Also, there was no 
difference in the number of major changes between students who had and 
had not declared a college major. 
Elliott and Elliott (1985) investigated change of major and use of 
academic resources. Academic counseling was not a viable source of 
information in changing majors. Rather, they reported that the 
following resources were significant variables that were ranked by 
students who had changed majors: 1. "word of mouth" from a friend; 
2. the college catalog; 3. the influence of a family member; and 4. a 
summer job or work experience in the field. 
According to Gamble (1962), the attitude of the parents toward 
their son attending a college affected the number of curriculum changes. 
If the parents were insistent about college, then the student made more 
curriculum changes than if the parents were favorable but not insistent. 
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Socio-economic and environment 
Sanaie (1984) reported a significant relationship between students 
who changed majors and status, prestige, and employment opportunities of 
the new major. There was no relationship between financial problems and 
difficulty with the English language and change of major. Additionally, 
Gamble (1962) found the following factors were not related to the number 
of curriculum changes made by a group of male subjects: pre-college 
work experience, high school extracurricular activities, interest area, 
rank among siblings, marital status, parents' marital status, languages 
spoken in the home, education of father, occupation of father, size of 
high school graduating class, and high school rank. 
Family background variables examined by Scott, Fenske, and Maxey 
(1974) did not distinguish the major changers from the nonchangers. 
Likewise, Athanasiou (1971) reported that in an 18 month study of 
engineering students the socialization process was not correlated with 
change of major. The socialization process included dormitory 
groupings, clubs, and related social interactions. However, Taylor and 
Hanson (1972) reported that transferring majors reflected the influence 
of a new environment on interests. 
The level of the parents' education had no relationship with change 
of major (Astin and Panos, 1969). However, parental income affected 
career areas into which students entered or were recruited. Students 
from wealthy families tended to be in business and law and less affluent 
students ended up in engineering and education. The father's occupation 
in certain careers showed predictive relationship with the student's 
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final career choice. 
Koch (1972) reported a relationship between percentage change in 
majors and the internal rates of return (IRR) received by students who 
invested time and resources. Koch related the prediction of partial-
equilibrium economic theory to students who will change majors in 
response to changes in expected IRRs. IRR is a model related to the 
student's investment in the degree (time and money) and expected income 
as a result of the degree. 
Institutional characteristics have been reported to affect the 
change of major (Holland, 1962, 1963). Of the 18 characteristics 
studied, four were found to be significant and three of the four 
discriminate changers from nonchangers. Homogeneity was positively 
related to changing while students with an "enterprising" orientation 
and faculty with Ph.D.s were negatively related to changing majors. 
Homogeneity was defined as a college in which one major dominates other 
areas with respect to enrollment, faculty, equipment, facilities, and 
status. 
Astin and Panos (1969) found that highly selective institutions 
will tend to influence students from majors in education, business, 
engineering, and physical sciences toward majors in the arts, 
humanities, and social sciences. With respect to geographic region, 
Astin and Panos reported that the Southeast institutions tend to steer 
their students away from the arts and humanities, social sciences, 
teaching, and into physical science, biological science, and medicine. 
They concluded that a student's career choice (and thus major field) 
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tended to conform to choices made by his/her fellow students. This was 
most evident in engineering, teaching, law, and business. 
Vocational change 
A change of major may be related to a change in vocational interest 
or plans (Allen, 1973). Beattie (1984) reported change of major was 
determined, in part, by vocational preference as proposed by Holland. 
He concluded that change followed Holland's typology. Also, the higher 
the personal, institutional goal commitments and academic performance 
the lower the chance to change majors (Theophilides et al., 1984). 
It has been reported that vocational exploratory behavior in men 
with relatively uncrystallized interests in a highly selective 
university was not a determinant of the development of crystallized 
interests (Buck, 1970). Also, the observed changes in interest 
cystallization during college may reflect growth processes altogether 
unrelated to college experiences. 
Gamble (1962) reported that certainty of vocational choice was 
significantly related to curriculum changes. Subjects who were 
uncertain in their vocational choice usually made a change in their 
major. 
Counter to Gamble (1962), Holland (1963) reported that, contrary to 
popular belief, the degree of initial uncertainty about vocational 
choice was not significantly related to change in vocational choice. He 
went on to report that in the college environment, the potential for 
change and achievement needed further study before attributing change to 
certain personal and institutional factors. Other findings reported by 
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Holland were: 
The "direction of vocational choice" is related to personal 
orientations. Stability of major field and vocational choice 
is associated with realistic and intellectual types; 
instability is associated with the remaining four types. 
The student's expressed choice of major field or vocation at 
college entrance is a more efficient predictor of his choice at 
graduation than any other personal or situational variable (pp. 
592-593). 
A further explanation of uncertainty of vocational choice and 
change was presented by Scott et al. (1974) who found that vocational 
change patterns varied greatly. They concluded that those who change 
majors "did so not so much because they differed from those who 
typically kept the same vocational choices, but because of some other 
factor(s)" (p. 291). Such patterns make it difficult to differentiate 
between changers and nonchangers on an individual basis. 
An awareness of the opportunities available in an occupation may 
cause a change of major. Akenson and Beecher (1967) reported that 
change in major was related to a growing awareness and interest in the 
social service occupations. It was reported that there was a sharp 
increase of students studying and majoring in social sciences. 
Relatedly, statistics indicated an increase of 14% to 26% in student 
participation in volunteer social service organizations. 
Related Theories and Studies 
Vocational theories 
Vocational theories as postulated by Ginzberg, Super, and Holland 
are most associated with selection of a vocation and thus choice of 
major. However, studies that focus upon change of major are best 
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associated with Holland. 
Ginzberg's theory, as summarized by Super (1953), postulates a 
developmental process that takes place over a period of ten years. 
Since it is an experience, the process is irreversible. The 
occupational choice ends when the individual has a compromise between 
interests, capacities, values, and opportunities. The final part of 
Ginzberg's theory contains three periods of occupational choice: 
fantasy choice (the desire to be an adult), tentative choice (starts 
about age 11 and involves interests, capacities, and values), and the 
realistic choice (starts about age 17 and involves exploratory, 
crystallization, and specification phases). 
Super (1957) proposed that vocational development is a series of 
life stages that start at a later period tiian Ginzberg's first period 
and that development is related to the self-concept. He proposed the 
following stages: 
1. adolescence as exploration: developing a self-concept. 
2. the transition from school to work: reality testing. 
3. the floundering or trial process: attempting to implement a 
self-concept. 
4. the period of establishment: the self-concept modified and 
implemented. 
5. the maintenance stage: preserving or being nagged by a self-
concept. 
6. the years of decline: adjustment to a new self. 
Super later refined these stages into five stages of vocational 
preference: 
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1. crystallization of a vocational preference—vague preferences; 
beginning to formulate ideas about fields and levels of work. 
2. specification of a vocational preference--converts generalized 
choice into a specific choice. 
3. implementation of a vocational preference—converts specified 
choice into a reality. 
4. stabilization in a vocation--work compatible with abilities, 
interests, and aspirations. 
5. consolidation and advancement in vocation-firmly established in 
occupation; greater security and comfort; career patterns are 
clear (Gordon, 1981, p. 436). 
Holland (1959) first proposed the classification of occupational 
environment. They were: 1. the motoric environment, 2. the intellectual 
environment, 3. the supportive environment, 4. conforming environment, 
5. the persuasive environment, and 6. the esthetic environment. 
Subsequently, these emerged as personality types. 
Later Holland (1962, 1966a, 1966b) proposed that vocational choice 
developed out of heredity and many environmental forces which form a 
hierarchal pattern of personal orientation. He has proposed six 
different personality types that help classify individuals into the 
various types. The six types of model orientations proposed by Holland 
and later modified (Holland, 1985) are: 
1. realistic—a preference for activities that entail the 
explicit, ordered, or systematic manipulation of objects, 
tools, machines, and animals and to an aversion to educational 
or therapeutic activities. 
2. investigative—a preference for activities that entail the 
observational, symbolic, systematic, and creative investigation 
of physical, biological, and cultural phenomena in order to 
understand and control such phenomena. 
3. social—preference for activities that entail the manipulation 
of others to inform, train, develop, cure, or enlighten. 
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4. conventional—preference for activities that entail the 
explicit, ordered, systematic manipulation of data. 
5. enterprising—preference for activities that entail the 
manipulation of others to attain organizational goals or 
economic gain. 
6. artistic—preference for ambiguous, free, unsystematized 
activities that entail the manipulation of physical, verbal, or 
human materials to create art forms (pp. 19-22). 
Holland (1963, 1966a, 1966b) has related many different variables 
including sex, interest and activities, hobbies and recreational 
activities, extracurricular activities, vocations, major field of study, 
student and college types, and the prediction of vocational choice and 
achievement. He found that student stability and achievement were 
closely related to personal attributes, and somewhat related to both 
personality and institutional attributes. A person searches for 
patterns which are congruent with their personal orientation. This may 
explain why certain individuals are constantly searching and selecting 
new majors. 
Studies related to vocational theory and personality 
Several studies have utilized Holland's personality types related 
to change in major. Scott et al. (1974) reported wide variations in the 
types of vocational choice patterns of Holland's categories. Of the 
subjects who changed majors, 30% changed to the realistic category, 22% 
changed to the investigative category, and nearly 20% to the social 
category. The other categories received less than 10% of the changers. 
Dillon (1985) found industrial arts graduates and selected teachers were 
generally classified as realistic personalities according to Holland's 
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personality classification but they could not be classified more 
precisely as "industrial arts teachers" (i.e., realistic-investigative-
social). 
Holland and Nichols (1964a) attempted to find personality 
characteristics that contribute to a person's vocational decision before 
entering college. They developed an Indecision Scale (IS) as a measure 
to study the problem. They concluded that the IS had predictive 
validity in change of a major field and that failure to make a 
vocational choice upon graduation from high school and the tendency to 
change plans appear to be associated with certain personal traits. 
Barak and Rabbi (1982) reported support for Holland's theory and 
found that consistent students as contrasted with inconsistent students 
will tend to. persist in college, not change majors, and have higher 
academic achievement. Likewise, Elton and Rose (1970) found support for 
Holland's theory of congruence. They discovered that personality 
patterns of occupational groups were more a function of persistera than 
of transfers. 
Elton (1973) reported that students transferring out of engineering 
to social majors were dominated by students who possessed the 
"versatility with ideas" factor score. He developed a spatial 
configuration of majors based on multimethod factor scores for males 
leaving engineering. It has been reported that students who are ranked 
as creative or identified by measured characteristics of creativity 
either leave college more frequently than or as frequently as all other 
students not so identified (Heist, 1968). 
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Taylor and Hanson (1972) reported that the decision to persist 
and/or transfer from a college of engineering is related to interest 
scores. The transferring students' interest changed dramatically from 
the precollege days to the junior year. The subjects were less 
scientifically and mathematically oriented and displayed more interest 
in people, social service, business, and sales occupations. Another 
study found the Strong Campbell Interest Inventory (SCII) was valid in 
predicting change of major (Jacobs, 1985). The occupational theme, and 
basic interest scale sections of the SCII were found to be predictive of 
eventual changes of college major. 
Focusing in on Change of Major: 
Industrial Education and Iowa State University 
Change in major in industrial education 
In a study examining industrial education (lEd) in Texas, Cecere 
(1980) reported that 44.2% of the teaching majors and 52.1% of the 
nonteaching students had changed their major. Of the 384 subjects 
studied, 278 (72%) were in the nonteaching option and 106 (28%) planned 
to teach. The areas from which most students transferred were business 
(27%), engineering (18%), the sciences (14%), and the liberal arts 
(12%). The most influential factors in their choice of a major were: 
the advice of a former high school industrial arts teacher, self-
satisfaction found in that field, anticipated job advancement 
opportunities, enjoyment derived from working with one's hands, and the 
technical skills available in that field. 
Pass (1968) reported that at Iowa State University between 1953 and 
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1964, of the 331 students who graduated from industrial education, 282 
(85%) transferred from another major. Of the students who transferred 
into lEd, 4.5% came from the College of Agriculture, 83% came from the 
College of Engineering, and 12.5% came from the College of Science and 
Humanities. With respect to the year of transfer into lEd, of the 197 
subjects studied, 44.5% transferred during the freshman year, 40.5 
transferred during the sophomore year, 14.5% transferred during the 
junior year, and 0.5% transferred during the senior year. The grade 
point average of those transferring was rather low—75% had GPAs less 
than 2.00. But with transferring, these students significantly improved 
their GPAs and ultimately graduated. Most students (73.5%) had final 
GPAs between 2.20 and 2.69. Although many transfer students had 
obtained adequate grades to graduate, few transfer students (4.0%) 
graduated above a 3.00 and no student obtained a GPA higher than 3.39. 
The grade point of transfer students in lEd went from 2.55 in 1964 
to 2.82 in 1979 while the native students in lEd went from 2.42 in 1964 
to 2.77 in 1979 (Pumipuntu, 1982). Similar patterns were found for 
students outside of IEd who transferred and were native. However, their 
GPAs tended to be higher than students in lEd. 
Wiltsie (1956) reported that 35 (17%) of 207 subjects surveyed 
entered I Ed from high school and 144 (69%) came from an engineering 
major with an average GPA of 1.89. By graduation, the engineering 
transfers raised their GPA to 2.64 and all the transfer students 
averaged 2.59 while native students in I Ed graduated with the highest 
GPAs of 3.80. Overall, 82.1% of the subjects transferred into lEd. 
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Wiltsie felt that a transfer into lEd ultimately provided students a 
baccalaureate degree that would not have been obtained had they not 
transferred. 
Change in major at Iowa State University 
According to Hensel (1962), about 33% of the students who 
matriculated in engineering at ISU later graduated. Many of the 
students transferred into the Colleges of Agriculture and Science during 
their freshman year. The students who did transfer out were not 
necessarily performing poorly academically as many later graduated from 
ISU in another field. Hensel attributed the change to insufficient 
counseling received as to the abilities required in the engineering 
field. Many students apparently enrolled in engineering because of 
influential counseling by parents, friends, and counselors when the 
students displayed some aptitude toward science and math without regard 
to what the individual actually desired or aspired to—thus the change 
of major. 
Dallam, Sjoblom, and Wielenga (1984) reported that, at the Iowa 
Regents' University over a 20 year period, there was a 145% increase in 
the number of transfer students and that the rate of persistence for the 
transfer student decreased as the student's transfer grade point index 
decreased. But the limitation of this study, as they point out, was 
that no effort was made to study the persistence of students changing 
their major field of study. 
A study was conducted that examined the number of changes in majors 
made for open option students compared with students in declared majors 
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in the College of Sciences and Humanities (S&H) at ISU (Beatty, Davis, & 
White, 1983). Of the 610 subjects in the survey, Beatty et al. found 
that 88% of the changes in major were by students who had declared their 
major while only 12% of the changes were made by the open option 
students. They concluded that "the process of exploration used by 
students resulted in satisfaction with their choice of major" (p. 40). 
Sometimes academic problems prevented open option students from a 
particular major until their grades were brought up to standards for 
acceptance. 
Summary 
The review of literature has examined many studies with respect to 
patterns in change, factors in change of major, theory, and finally 
focused in on studies related to industrial education and Iowa State 
University. 
With regard to patterns in change of major, the problem is 
universal at all types of institutions and is experienced by many (30% 
to 60%) students. Most changes occur during the sophomore year with a 
like amount of change occurring during the freshman and junior years. 
Very few changes occur in the senior year. Students do not randomly 
select a new major as some majors such as engineering typically lose 
students and others such as the social sciences generally gain students. 
Student characteristics such as sex, indecision/decision in vocational 
goals and/or major somewhat influence change in major. 
Generally poor academic performance and rigorous curriculum affect 
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change of major, but these factors may be confounded by other variables 
such as type of major, institution, and student characteristics. 
Counseling either from parents, counselors, or friends can affect change 
of major. Sources such as close friends or parents appear more 
influential than professional sources with respect to influence from an 
individual. Socio-economic factors such as invested time and money, 
status, prestige, employment opportunities, and the institutional 
characteristics can affect change of major. Other factors such as 
socialization, financial problems, language problems, and family 
background have little or no influence on change. At times, a person 
may change majors due to vocational change or lack thereof--although 
some studies dispute this as a factor in change of major. 
Vocational theories proposed by Holland, Super, and Ginzberg are 
the foundation for defining the developmental process or personality 
types of students who select and/or change their vocation and/or major. 
Several studies have examined and found relationships between 
personality characteristics related to selection and/or change of major. 
The final part of the review of literature examined studies that 
focused on industrial education and ISU. lEd students generally came 
from other majors, predominantly engineering with low GPAs. At ISU, 
the studies indicated other areas outside I Ed experience change but not 
to the extent of lEd. 
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CHAPTER III. METHODOLOGY 
This chapter provides a description of the methods of the study 
which includes: variables of the study, hypotheses of the study, sample 
and population, data collection instrument, pilot study of the survey 
instrument, and methods of statistical analysis of data. 
Variables of the Study 
Independent variables 
The following independent variables were studied: 
1. gender 
2. current classification (freshman, sophomore, junior, senior) 
3. old major 
4. new major 
5. classification when major changed 
6. number of times major changed 
7. grade point average 
8. academic/curriculum subscores 
9. socio-economic outcome subscores 
10. situational or chance subscores 
11. influence of individual subscores 
12. environmental subscores 
13. individual subscores 
Dependent variable 
The dependent variable of this study was the classification of 
students into the following four groups: 
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1. students who were indigenous Industrial Education and 
Technology majors (Group 1) 
2. students who were transitional to an Industrial Education and 
Technology major (Group 2). 
3. students who were indigenous to a major but not Industrial 
Education and Technology (Group 3). 
4. students who were transitional to a major but not to Industrial 
Education and Technology (Group 4). 
Hypotheses of the Study 
Hypotheses 1-4 
It was hypothesized that there was no significant difference 
between the proportions of Group 2 and Group 4 on each of the following 
discrete variables: 
1. number that have changed majors 
2. gender 
3. classification when major last changed 
4. number of subjects who have changed their major more than once 
The statistical null hypothesis was: 
"o • ^lij " P2ij 
"A • ^lij ^ P2ij 
where i = 1 to 4 (number of variable) 
j = 1 to n (number of category of the i^^ variable) 
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Hypotheses 5-11 
It was hypothesized that there was no significant difference among 
the means of Group 1, Group 2, Group 3, and Group 4 on each of the 
following variables used to measure subscores potentially contributing 
to change in major: 
5. academic/curriculum subscore 
6. socio-economic subscore 
7. situational or chance subscore 
8. influence of individual subscore 
9. environmental subscore 
10. individual subscore 
11. grade point average 
The statistical null hypothesis was: 
"o •' ^li " "2i " ^3i " ^^4i 
"A • "li ^ ^2i ^ ^3i ^ ^4i 
where i =1 to 7 
Hypothesis 12 
It was hypothesized that the centroids of Group 1, Group 2, Group 
3, and Group 4 in the discriminant function space defined by six factor 
scores do not differ from each other more than that expected by chance 
alone using the 95 percent confidence interval of the approximate F 
distribution based on Wilk's lambda statistics. 
The statistical null hypothesis was: 
Hq : [W]] = [wgJ = [W]] = [u^] 
: Cu^] / [^2] f  [ug] / [y^] 
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Hypothesis 13 
It was hypothesized that the product-moment correlation coefficient 
between the six subscores of change of major and grade point average do 
not differ from zero beyond that expected by chance alone using the 95 
percent confidence interval. 
The statistical null hypothesis was: 
"o • '"ij ' " 
"A : R|J F 0 
where i = 1 to 6, the factor 
j = grade point average variable 
Hypothesis 14 
It was hypothesized that there was no significant difference 
between men and women (gender) on the six subscores of change of major. 
The statistical null hypothesis was: • 
H Q :  p j .  =  P 2 i  
• ^li ^ ^2i 
where i = 1 to 6 
Hypotheses 15 - 20 
It was hypothesized that there was no significant difference among 
freshman, sophomore, junior, and senior (current classification) groups 
on each of the following variables used to measure subscores potentially 
contributing to change in major: 
15. academic/curriculum subscore 
16. socio-economic subscore 
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17. situational or chance subscore 
18. influence of individual subscore 
19. environmental subscore 
20. individual subscore 
The statistical null hypothesis was: 
HQ : = W2i '^Si ^ ^4i 
"A ' ^li ^ ^ ^3i ^ ^4i 
where i = 1 to 6 
Hypotheses 21 - 23 
It was hypothesized that there was no significant difference 
between the proportions of current classification (freshman, sophomore, 
junior, senior) groups on each of the following discrete variables: 
21. • number that have changed majors 
22. gender 
23. number of subjects who have changed their major more than once 
The statistical null hypothesis was: 
"o : ^lij = P2ij = Psij = P4ij 
"a : ^lij ^ Pzij ^ Psij f P4ij 
where i = 1 to 3 (number of variable) 
j = 1 to n (number of category of the i^^ variable) 
Sample and Population 
The population for this study was indigenous and transitional 
undergraduate students from the Industrial Education and Technology 
Department and students from the eight undergraduate colleges at Iowa 
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State University during the fall semester, 1986. The survey was sent to 
750 students—150 in the Industrial Education and Technology Department 
and 600 to students in the eight undergraduate colleges (Agriculture, 
Business Administration, Design, Education, Engineering, Home Economics, 
Science and Humanities, and Veterinary Medicine). 
Data Collection Instrument 
A survey instrument on the subscores for selection of a new major 
was developed to collect information necessary for this study. This 
instrument was designed to collect information from students who have 
changed their major and students who have not changed their major but 
potentially could at some time in the future. A review of literature, 
related instruments, and suggestions from experts were utilized in the 
development of the questionnaire. 
The first section of the questionnaire contained 57 items that 
stated reasons the respondents may have had for changing their major. 
Respondents answered each item by circling a number indicating how 
important they thought each of the items might affect or could affect 
their own selection of a new major. A Likert five-point scale permitted 
the respondent to indicate "5" very important, "4" important, "3" 
somewhat important, "2" little importance, and "1" not important. The 
57 reasons for major change were classified into the following 
subscores: 
1. academic/curriculum subscore that consisted of 8 items - survey 
items 3, 9, 14, 17, 35, 43, 49, and 55. The minimum score for 
this factor was 8 and the maximum score was 40. 
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2. socio-economic subscore that consisted of 7 items - survey 
items 5, 10, 11, 13, 15, 28, and 51. The minimum score for 
this factor was 7 and the maximum score was 35. 
3. situational/chance subscore that consisted of 10 items - survey 
items 1, 2, 15, 18, 19, 21, 24, 27, 52, and 54. The minimum 
score for this factor was 10 and the maximum score was 50. 
4. influence-of-individual subscore that consisted of 7 items -
survey items 7, 22, 32, 48, 50, 53, and 56. The minimum score 
for this factor was 7 and the maximum score was 35. 
5. environmental subscore that consisted of 9 items - survey items 
6, 23, 25, 26, 29, 30, 33, 36, and 41. The minimum score for 
this factor was 9 and the maximum score was 45. 
6. individual subscore that consisted of 16 items - survey items 
4, 8, 12, 20, 31, 34, 37, 38, 39, 40, 42, 44, 45, 46, 47, and 
57. The minimum score for this factor was 16 and the maximum 
score was 80. 
The second part of the questionnaire provided opportunity for the 
respondents to list other reasons they may have had for transferring and 
listing the three most important reasons for changing majors. Also, 
background information was collected on sex, current grade 
classification, current major field of study, and overall grade point 
average. For those who had changed majors, they were asked their grade 
classification when they last changed majors, number of times they had 
changed majors, last major field of study, and if they had delayed their 
decision to change majors, to state a reason for the delay. If the 
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individual had never changed majors, they were asked if they had ever 
considered changing and, if so, to state why they had not done so. 
Methods of Statistical Analysis of Data 
This section presents the statistical techniques that were employed 
to investigate the research hypotheses of this study. 
Hypotheses 1-4 were tested by chi-square to determine the 
difference in the proportions of the discrete variables between Group 2 
and Group 4. 
For hypotheses 5-11, the one-way analysis of variance was 
utilized to test the means of the continuous variables among Group 1, 
Group 2, Group 3, and Group 4. 
Hypothesis 12 was tested by a discriminant function analysis 
.procedure to test the differences among centroids of the 
transitional/indigenoUs groups. 
For hypothesis 13, a Pearson product-moment correlation was used to 
test the correlation between grade point average and the six subscores 
of change of major. 
For hypothesis 14, a t test was employed to test the difference 
between the means of males and females on each of the continuous 
variables. 
Hypotheses 15 - 20 were tested by the one-way analysis of variance 
of the continous variables among the current classification groups. 
Hypotheses 21 - 23 were tested by chi-square to determine the 
difference in the proportions of the discrete variables between current 
classification (freshman, sophomore, junior, senior) groups. 
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CHAPTER IV. FINDINGS 
The results of the analysis of the data will be presented in this 
chapter. The findings will be presented in the following sequence: 
1. Pilot Study of the Data Collection Instrument 
2. Characteristics of the Data Collection Instrument 
3. Evaluation of the Data Collection Instrument 
4. Comparison of Student and Registrar Information 
5. Results of the Hypothesis Testing 
6. The Most Important Reasons That Did/Would Most 
Influence a Student's Decision to Change Her/His Major 
7. Other Reasons That Did/Would Most Influence a 
Student's Decision to Change Her/His Major 
8. Reasons for Delay in Decision to Change Majors 
9. Reasons for Not Changing Majors if a Change Was Ever 
Considered 
Pilot Study of the Data Collection Instrument 
A pilot study was conducted on the survey instrument to determine 
problems students may have had in completing the questionnaire. Twenty 
students were randomly selected from the 1986-87 Iowa State University 
directory and mailed the questionnaire along with a self-addressed, 
stamped envelope. In addition to responding to the survey, students 
were asked to complete information about the survey. The additional 
information collected included time necessary to complete the survey, 
items that may have been confusing, if a chance at a lottery ticket 
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encouraged completion of the survey, and other comments they may have 
had with respect to the questionnaire or changing their major. 
Ten students (50%) returned the pilot questionnaire. According to 
their responses the average time to complete the survey was 13 minutes. 
Three students responded that items 13, 14, 18, and 36 were confusing. 
However, there was no consensus among the students that any one question 
was confusing. A chance to win the lottery encouraged five students 
(50%) to complete the survey. Other comments from four students (40%) 
varied from difficulty in completing the survey because she had never 
changed majors to the "red tape" required to change majors. Based upon 
the responses of the students in the pilot study, the cover letter in 
the final survey was modified to reflect the time required to complete 
the survey. Since there was little consensus among the students with 
other problems in the survey, the instrument was not changed by their 
suggestions or problems. However, after suggestions from the doctoral 
committee, the final survey instrument was modified with additional 
items 55-57. Also, questions in Part B were modified and added to 
collect additional information. 
Characteristics of the Data Collection Instrument 
The population for this study was indigenous and transitional 
undergraduate students from the Industrial Education and Technology 
Department and students from the eight undergraduate colleges at Iowa 
State University during the fall semester, 1986. The survey was sent to 
750 students—150 in the Industrial Education and Technology Department 
and 600 students in the eight undergraduate colleges (Agriculture, 
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Business Administration, Design, Education, Engineering, Home Economics, 
Science and Humanities, and Veterinary Medicine). Table 1 shows the 
number and percentage of returned questionnaires. The overall return 
rate of the questionnaires was 49.60%. 
Table 1. The number and percentage of returned questionnaires 
Number Percent 
{%) 
Pilot study questionnaires mailed 20 
Pilot study questionnaires returned 10 50.00 
Questionnaires mailed (full study) 750 
Questionnaires returned (full study) 367 48.93 
Questionnaires studied (pilot & full study) 377 49.60 
A comparison of the GPA of students who returned the questionnaire 
with students who did not return the questionnaire was conducted by 
comparing the registrar's recorded GPA for each group. As shown in 
Table 2, a t test showed significant difference between the mean GPA of 
the group that returned the questionnaires (2.70) and the group that did 
not return the questionnaires (2.49). Students who completed the 
questionnaire had a higher GPA. This implication restricts any 
conclusions regarding GPA being made to the general population. 
If a subject failed to answer an item on the data collection 
instrument, that item was considered a missing value. Missing values by 
default of the SPSSX program are discarded which resulted in a total 
subscore being discarded even though only one item in the subscore was 
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Table 2. T test of students who returned the questionnaire (Ret Ques) 
and students who did not return the questionnaire 
(No Ret Ques) by the registrar's GPA 
Standard 2-Tailed 
Group N Mean Deviation t Value Probability 
Ret Ques 300 2.70 0.55 4.74 <0.001 
No Ret Ques 306 2.49 0.53 
missing. To compensate for missing values, a count of the missing 
values was included in the SPSSX program and the resulting subscore was 
weighted without the missing value. A compute statement summed all 
items with a common subscore. A second compute statement took the 
summed score and divided that sum by the number of items less the 
missing values. The following illustrates the academic/curriculum 
subscore for an individual who omitted item 49: 
1. The academic/curriculum (AC) subscore consists of the following 
8 items: 3, 9, 14, 17, 35, 43, 49, and 55. 
2. A count was made of the missing values (MV) and the resultant 
value was 1 (item 49). 
3. A total sum (TS) score of the nonmissing values was computed. 
Items 3+9+14+17+35+43+49+55=TS. 
4. The AC subscore has 8 items. 
5. The weighted average AC subscore = TS/(8-MV). The resulting 
value has a range from 1 to 5. 
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Evaluation of the Data Collection Instrument 
A Cronbach's alpha reliability was computed for each subscore and 
for the total score. The total reliability was 0.94. As presented in 
Table 3, the reliabilities ranged from 0.75 for the situational/chance 
subscore to 0.86 for the individual subscore. 
Table 3. Reliability for subscore and total items 
Subscore Internal reliability 
Academic/curriculum 0.77 
Socio-economic 0.83 
Situational/chance 0.75 
Influence-of-individual 0.77 
Environmental 0.77 
Individual 0.86 
Total 0.94 
A factor analysis was conducted to compare the a priori subscores 
with the empirical factors. With a minimum eigenvalue of 1.0, 13 
factors were extracted which accounted for 61.9% of the variation. 
Examination of Table 4 shows that factor 1 has an eigenvalue of 13.01 
and accounts for 22.8% of the variance. 
The factors were then rotated by varimax rotation for 
clarification. The rotated factor matrix of the 13 factors is found in 
Appendix F. 
A count of each item was then made with respect to its a priori 
subscore and factor group. The resulting crosstab is shown in Table 5. 
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Table 4. Eigenvalues of factor analysis 
Factor Eigenvalue Percentage of Cumulative 
Variance Percentage 
1 13.01 22.8 22.8 
2 4.12 7.2 30.1 
3 3.28 5.8 35.8 
4 2.21 3.9 39.7 
5 2.04 3.6 43.3 
6 1.85 3.2 46.5 
7 1.70 3.0 49.5 
8 1.39 2.4 51.9 
9 1.25 2.2 54.1 
10 1.17 2.1 56.2 
11 1.13 2.0 58.2 
12 1.08 1.9 60.1 
13 1.05 1.8 61.9 
Table 5. Crosstab of a priori subscores and empirical factors 
Sub- Factor 
score I 2 3 4 5 6 1 B 9 TO TI Vi U 
ACu 1 5 1 1 Spb 6 1 
sc5 1 2 5 1 1 
1 3 3 
EN®' 1 1 ? ? ? 1 
lof 89 1 3 1 1 1 1 
^Academic/curriculum. '^Socio-economic. ^Situational/chance. 
^Influence of individual. ^Environmental. ^Individual. 
^Highest value for each factor is underlined. 
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Eight Items in the individual (ID) subscore were matched with factor 1. 
The other factors that matched closely were: factor 2 with socio­
economic (SE) subscores; factor 5 with academic/curriculum (AC) 
subscores; and factor 4 with situational/chance (SC) subscores. The 
remaining factors contained three or less items clustered per subscore 
and were often split between two or three other subscores. The 13 
factors appeared to measure the following and were named accordingly: 
1. individual, 2. socio-economic, 3. academic/curriculum, 4. 
situational/chance, 5. crowding problems, 6. advice from parents and 
friends, 7. excitement, 8. professional career planning, 9. applied 
technology, 10. classroom satisfaction, 11. friendships in major, 12. 
social interaction, and 13. chance. 
Comparison of Student and Registrar Information 
Information was provided by the registrar's office on each 
student's gender, major, college, current classification, and grade 
point average (GPA). Each student reported GPA (SGPA) was matched with 
the registrar's GPA (RGPA). A t test was done to determine if there was 
any difference between student reported GPA and actual GPA as recorded 
by the registrar's office. The results, in Table 5, show a significant 
difference between the student reported GPA (SGPA) mean of 2.80 and the 
registrar's GPA (RGPA) mean of 2.72. Although students overreported 
their GPA by .08, this should not be construed as a problem since the 
difference is small and a high correlation of 0.87 exists between SGPA 
and RGPA. The difference between SGPA and RGPA may be accounted to 
students rounding-up their GPA to the nearest tenth (0.1) rather than 
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Table 6. T test of students who returned the questionnaire by student 
reported GPA (SGPA) and the registrar's GPA (RGPA) 
Vari­
able N Mean 
Standard 
Deviation 
Corre­
lation 
2-Tail 
Prob t Value 
2-Ta il 
Prob 
SGPA 
RGPA 293 
2.80 
2.72 
0.52 
0.55 0.87 <0.001 4.74 <0.001 
reporting the actual value. 
Results of the Hypothesis Testing 
Hypotheses 1-4 
It was hypothesized that there was no significant difference • 
between the proportions of Group 2 and Group 4 on each of the following 
discrete variables: 
1. number that have changed majors 
2. gender 
3. classification when major last changed 
4. number of subjects who have changed their major more than once 
A chi-square procedure was utilized to test these hypotheses. The 
results of these analyses found significant differences between the 
number that have changed majors and gender. The hypotheses, 
classification when major last changed (Hypothesis 3) and number of 
subjects who have changed their major more than once (Hypothesis 4) were 
found to be nonsignificant. 
The first hypothesis, the number that have changed majors, combined 
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Table 7. Chi-square test of lEdT majors, non-IEdT majors and 
the number that have changed major 
Number of changes Row 
Current major None 1 or more Total 
I. Ed. & T. 14 (14.3)* 84 (85.7) 98 (26.0) 
(8.6) ° (39.1) 
(3.7) ^ (22.3) 
Other ISU majors 148 (53.0) 131 (47.0) 279 (74.0) 
(91.4) (69.9) 
(39.3) (34.7) 
Column Total 162 (43.0) 215 (57.0) 377 (100.0) 
Chi-square test: 
= 42.90 p < .05 
®Row percentage. '^Column percentage. ^Total percentage. 
groups 1 and 3 with groups 2 and 4 to test this hypothesis. The results 
of this test are reported in Table 7. A greater percentage of lEdT 
majors (85.7%) are transitional students as compared to other students 
at ISU (47.0%). The chi-square was calculated as 42.90, p < .05. 
The results of the chi-square test of lEdT transitional majors, 
non-IEdT transitional majors and gender are presented in Table 8. The 
lEdT major is dominated by males (95.2%) who transferred from other 
areas. Whereas, the other majors at ISU have 45.8% males who 
transferred and 54.2% of the females who have transferred. The chi-
square value for this analysis was 52.27, p < .05. 
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Table 8. Chi-square test of lEdT transitional majors, non-IEdT 
transitional majors and gender 
Current major 
Gender 
Male Female 
Row 
Total 
I. Ed. & T. 79 (95.2)* 4 (4.8) 83 (38.8) (56.8)° (5.3) 
(36.9)C (1.9) 
Other ISU majors 60 (45.8) 71 (54.2) 131 (61.2) 
(43.2) (94.7) 
(28.0) (33.2) 
Column Total 139 (65.0) 75 (35.0) 214 (100.0) 
Chi-square test: 
= 52.27 p < .05 
^Row percentage. ^Column percentage. ^Total percentage. 
Hypotheses 5-11 
It was hypothesized that there was no significant difference among 
the means of Group 1, Group 2, Group 3, and Group 4 on each of the 
following variables used to measure subscores potentially contributing 
to change in major: 
5. academic/curriculum subscores (AC) 
6. socio-economic subscores (SE) 
7. situational or chance subscores (SC) 
8. influence of individual subscores (IN) 
9. environmental subscores (EN) 
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10. individual subscores (ID) 
11. grade point average (GPA) 
A one-way analysis of variance was used to test hypotheses 5-11. 
Hypothesis 8, group differences on the influence of individual (IN) 
subscore, was the only hypothesis in this group found to be 
nonsignificant. Therefore, its null hypothesis was not rejected. 
Hypotheses 5, 6, 7, 9, 10, and 11 have significant results and their 
findings will be discussed in detail. Following a significant finding, 
a Scheffe multiple comparison test was conducted to determine where the 
pair-wise difference(s) existed. The one-way analysis of variance, 
mean, standard deviation, and Scheffe multiple comparison test were then 
reported in a table. 
Hypothesis 5 was found to be significant with an F value of 10.77, 
p < .05. Table 9 summarizes the results of the analysis. After 
conducting a Scheffe multiple comparison test, lEdT transitional majors 
were found to be different from non-IEdT indigenous majors and non-IEdT 
transitional majors with respect to the academic/curriculum (AC) 
subscore. 
As Table 10 shows, null hypothesis 6 can be rejected as there was 
significant difference between the groups on the socio-economic (SE) 
subscore. An F value of 10.59, p < .05, was calculated and the Scheffe 
test found that differences existed between lEdT transitional majors 
with lEdT indigenous majors, non-IEdT indigenous majors, and non-IEdT 
transitional majors. Also, non-IEdT indigenous majors were different 
from non-IEdT transitional majors. 
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Table 9. Analysis of variance, mean, standard deviation, and Scheffe 
multiple comparison test relating to lEdT Indigenous, lEdT 
Transitional, Non-IEdT Indigenous, and Non-IEdT Transitional 
groups and academic/curriculum subscores 
Source df SS MS F F Prob 
Between groups 3 16.79 5.60 10.77 <.0001 
Within groups 373 193.81 .52 
Total 376 210.60 
Group Mean 
Standard 
Deviation N 
lEdT Indigenous 3.24 .55 14 
lEdT Transitional 3.24 .72 84 
Non-IEdT Indigenous 2.90. .69 148 
Non-IEdT Transitional 2.69 .77 131 
Total 2.92 .75 377 
Group 4 3 2 1 Mean 
Non-IEdT Transitional (Grp 4) 2.69 
Non-IEdT Indigenous (Grp 3) 2.90 
lEdT Transitional (Grp 2) * * 3.24 
lEdT Indigenous (Grp 1) 3.24 
Note.  An asterisk (*)  denotes pairs of  groups s ignificantly 
different at  the 0.05 level .  
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Table 10. Analysis of variance, mean, standard deviation, and Scheffe 
multiple comparison test relating to lEdT Indigenous, lEdT 
Transitional, Non-IEdT Indigenous, and Non-IEdT Transitional 
groups and socio/economic subscores 
Source df SS MS F Prob 
Between groups 3 20.41 
Within groups 373 239.58 
Total 376 259.99 
6.80 
.64 
10.59 <.0001 
Group Mean 
Standard 
Deviation 
lEdT Indigenous 3.35 .67 14 
lEdT Transitional 2.65 .94 84 
Non-IEdT Indigenous 3.24 .71 148 
Non-IEdT Transitional 2.97 .81 131 
Total 3.02 .83 377 
Group Mean 
lEdT Transitional (Grp 2) 
Non-IEdT Transitional (Grp 4) 
Non-IEdT Indigenous (Grp 3) 
lEdT Indigenous (Grp 1) 
* 
* 
* 
2.55 
2.97 
3.24 
3.35 
Note.  An asterisk (*)  denotes pairs of  groups s ignificantly 
different at  the 0.05 level .  
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With respect to hypothesis 7, group differences on the 
situational/chance (SC) subscore were found to be significantly 
different. Table 11 reports an F value of 17.49, p < .05. The Scheffe 
test found differences between lEdT transitional majors with non-IEdT 
indigenous majors and lEdT indigenous majors. Also, non-IEdT indigenous 
majors were found to be different from non-IEdT transitional majors. 
The results of the analysis on Hypothesis 9 are summarized in Table 
12. The F value was calculated to be 3.54, p < .05. However, the 
Scheffe test found no two groups significantly different on the 
environmental (EN) subscore at the p < .05 level. 
Hypothesis 10, group differences on the individual (ID) subscore, 
had an F value of 3.55, p < .05. Table 13 presents the results of the 
analysis. The Scheffe test found a difference between non-IEdT 
indigenous majors and lEdT transitional majors. No other means in the 
other groups were found to be significantly different. • 
Table 14 exhibits the results of hypothesis 11. A one-way analysis 
of variance procedure produced a significant F value of 6.84, p < .05. 
According to the Scheffe test, lEdT transitional majors were different 
from non-IEdT indigenous majors and non-IEdT transitional majors with 
respect to GPA. 
Following the one-way analysis of variance of hypothesis 5 through 
11, lEdT indigenous majors and non-IEdT indigenous majors were pooled as 
well as lEdT transitional majors with non-IEdT transitional majors to 
determine if all transitional students (N = 215) were different from all 
indigenous students (N = 162) with respect to the six subscores. Table 
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15 shows the results of the t test between the two groups. The 
following subscores were found to be significantly different (p < .05): 
socio-economic (SE), situational/chance (SC), and individual (ID). 
A second t test was performed with the same groups except with 
students who had reported their GPA. This analysis is reported in Table 
16. The transitional students (N = 206) were significantly different 
from the indigenous students (N = 131) on the socio-economic (SE), and 
situational/chance (SC) subscores, and GPA. 
Hypothesis 12 
It was hypothesized that the centroids of Group 1, Group 2, Group 
3, and Group 4 in the discriminant function space defined by six factor 
scores do not differ from each other more than that expected by chance 
alone using the 95 percent confidence interval of the approximate F 
distribution based on Wilk's lambda statistics. 
A discriminant function analysis was employed to test this 
hypothesis. There were 14 samples in the lEdT indigenous group, 84 
samples in the lEdT transitional group, 148 samples in the non-IEdT 
indigenous group, and 131 samples in the non-IEdT transitional group. 
The sample totaled 377. Table 17 presents the mean and standard 
deviation of each group on each of the subscores. 
An examination of the means of the subscores with each group 
reveals the lEdT indigenous group scored the individual (ID) subscore 
highest followed by the socio-economic (SE) and academic/curriculum (AC) 
subscores. The lEdT transitional group selected the academic/curriculum 
(AC) first, then the individual (ID) and socio-economic (SE) subscores. 
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Table 11. Analysis of variance, mean, standard deviation, and Scheffe 
multiple comparison test relating to lEdT Indigenous, lEdT 
Transitional, Non-IEdT Indigenous, and Non-IEdT Transitional 
groups and situational/chance subscores 
Source df SS MS FF Prob 
Between groups 3 17.61 5.87 17.49 <.0001 
Within groups 373 125.23 .34 
Total 376 142.84 
Standard 
Group Mean Deviation 
lEdT Indigenous 2.58 .63 14 
lEdT Transitional 2.03 .60 84 
Non-IEdT Indigenous 2.55 .54 148 
Non-IEdT Transitional 2.20 .60 131 
Total 2.31 .62 377 
Group 2 4 3 1 Mean 
lEdT Transitional (Grp 2) 2.03 
Non-IEdT Transitional (Grp 4) 2.20 
Non-IEdT Indigenous (Grp 3) * * 2.55 
lEdT Indigenous (Grp 1) * 2.58 
Note.  An asterisk (*)  denotes pairs of  groups s ignificantly 
different at  the 0.05 level .  
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Table 12. Analysis of variance, mean, standard deviation, and Scheffe 
multiple comparison test relating to lEdT Indigenous, lEdT 
Transitional, Non-IEdT Indigenous, and Non-IEdT Transitional 
groups and environmental subscores 
Source df SS MS F F Prob 
Between groups 3 4.97 1.66 3.54 .0149 
Within groups 373 174.83 .47 
Total 376 179.80 
Standard 
Group Mean Deviation N 
lEdT Indigenous 2.78 .57 14 
lEdT Transitional 2.51 .73 84 
Non-IEdT Indigenous 2.49 .63 148 
Non-IEdT Transitional 2.30 .73 131 
• Total 2.44 .69 377 
Note. According to the Scheffe test, no two groups are significantly 
different at the 0.05 level. 
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Table 13. Analysis of variance, mean, standard deviation, and Scheffe 
multiple comparison test relating to lEdT Indigenous, lEdT 
Transitional, Non-IEdT Indigenous, and Non-IEdT Transitional 
groups and individual subscores 
Source df SS MS F F Prob 
Between groups 3 4.12 1.37 3.55 .0148 
Within groups 373 144.44 .39 
Total 376 148.56 
Standard 
Group Mean Deviation N 
lEdT Indigenous 3.53 .48 14 
lEdT Transitional 3.18 .73 84 
Non-IEdT Indigenous 3.44 .58 148 
Non-IEdT Transitional 3.37 .60 131 
Total 3.36 .63 377 
Group 2 4 3 1 Mean 
lEdT Transitional (Grp 2) 3.18 
Non-IEdT Transitional (Grp 4) 3.37 
Non-IEdT Indigenous (Grp 3) * 3.44 
lEdT Indigenous (Grp 1) 3.53 
Note.  An asterisk (*)  denotes pairs of  groups s ignificantly 
different at  the 0.05 level .  
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Table 14. Analysis of variance, mean, standard deviation, and Scheffe 
multiple comparison test relating to lEdT Indigenous, lEdT 
Transitional, Non-IEdT Indigenous, and Non-IEdT Transitional 
groups and grade point average 
Source df SS MS F F Prob 
Between groups 3 5.39 1.80 6.84 .0002 
Within groups 333 87.44 .26 
Total 336 92.83 
Standard 
Group Mean Deviation N 
lEdT Indigenous 2.92 .43 12 
lEdT Transitional 2.59 .45 82 
Non-IEdT Indigenous 2.91 .56 119 
Non-IEdT Transitional 2.83 .51 124 
Total 2.81 .53 337 
Group 2 4 3 1 Mean 
lEdT Transitional (Grp 2) 2.59 
Non-IEdT Transitional (Grp 4) * 2.83 
Non-IEdT Indigenous (Grp 3) * 2.91 
lEdT Indigenous (Grp 1) 2.92 
Note.  An asterisk (*)  denotes pairs of  groups s ignificantly 
different at  the 0.05 level .  
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Table 15. T test of transitional (Trans) and indigenous (Ind) 
groups with academic/curriculum (AC), socio-economic (SE), 
situational/chance (SC), influence of individual (IN), 
environmental (EN), and individual (ID) subscores 
Subscore Group N Mean 
Standard 
Deviation t Value 
2-Tailed 
Probability 
AC Trans 215 2.90 0.80 -0.40* 0.692 
Ind 162 2.93 0.68 
SE Trans 215 2.85 0.88 -4.96* <0.001** 
Ind 162 3.25 0.71 
SC Trans 215 2.14 0.61 -6.90 <0.001** 
Ind 162 2.55 0.55 
IN Trans 215 2.21 0.74 -1.95 0.052 
Ind 162 2.35 0.66 
EN Trans 215 2.38 0.73 -1.85* 0.065 
Ind 162 2.51 0.63 
ID Trans 215 3.29 0.66 -2.41* 0.017* 
Ind 162 3.45 0.57 
^Separate variance estimate; other values pooled variance estimate. 
*Significant at the p < .05 level. 
**Significant at the p < .01 level. 
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Table 16. T test of transitional (Trans) and indigenous (Ind) 
groups with academic/curriculum (AC), socio-economic (SE), 
situational/chance (SC), influence of individual (IN), 
environmental (EN), individual (ID) subscores, and GPA 
Subscore Group N Mean 
Standard 
Deviation t Value 
2-Tailed 
Probability 
AC Trans 206 2.91 0.80 -0.48* 0.634 
Ind 131 2.95 0.66 
SE Trans 206 2.85 0.88 -4.36* <0.001** 
Ind 131 3.23 0.72 
SC Trans 206 2.13 0.61 -6.56 <0.001** 
Ind 131 2.56 0.55 
IN Trans 206 2.21 0.74 -1.55 0.121 
Ind 131 2.34 0.65 
EN Trans 206 2.40 0.73 -1.97* 0.050 
Ind 131 2.54 0.62 
ID Trans 206 3.30 0.67 -1.84* 0.067 
Ind 131 3.42 0.57 
GPA Trans 206 2.74 0.50 -3.09 0.012* 
Ind 131 2.92 0.55 
^Separate variance estimate; other values pooled variance estimate. 
•Significant at  the p < .05 level .  
••Significant at  the p < .01 level .  
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For the non-IEdT indigenous group and non-IEdT transitional group, their 
subscores were similarly ranked like the lEdT indigenous group; the 
individual (ID) subscore was highest, followed by the socio-economic 
(SE) and academic/curriculum (AC) subscore. With respect to the 
subscores, the lEdT transitional students are different from other 
groups. 
As reported in Table 18, three functions remained after the 
canonical discriminant functions analysis. The first function, with an 
eigenvalue of 0.40 and canonical correlation of 0.54, accounted for 
83.26% of the variance. The second and third function had eigenvalues 
of 0.08 and 0.003, and canonical correlations of 0.27 and 0.05, 
respectively. The second function accounted for 16.12% of the variance 
and the third function accounted for a minuscule 0.61% of the remaining 
variance. 
The right side of Table 18 illustrates the Wilk's lambda with its 
respective chi-square value and statistical significance as each 
function is removed. Before any function was removed, the Wilk's lambda 
value was 0.66 and its chi-square value was 154.63, which is significant 
at the p < .05 level. After the first function was performed, the 
Wilk's lambda was 0.93 with a chi-square value of 28.98, p < .05. The 
second function produced nonsignificant results and therefore would not 
add to the discrimination of the groups. 
The standardized canonical discriminant function coefficients of 
the subscores are presented in Table 19. From these coefficients, a 
standardized discriminant function score can be developed by multiplying 
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Table 17. Mean and standard deviation of academic/curriculum (AC), 
socio-economic (SE), situational/chance (SC), influence of 
individual (IN), environmental (EN), individual (ID) 
subscores for lEdT Indigenous (Grp 1), lEdT Transitional 
(6rp 2), Non-IEdT Indigenous (Grp 3), and Non-IEdT 
Transitional groups (Grp 4) 
Subscore 
Group N AC SE SC IN EN ID 
Grp 1 14 3.24 , 
(0.55)* 
3.35 
(0.67) 
2.58 
(0.63) 
2.40 
(0.67) 
2.78 
(0.57) 
3.53 
(0.48) 
Grp 2 84 3.24 
(0.72) 
2.65 
(0.94) 
2.03 
(0.60) 
2.20 
(0.66) 
2.51 
(0.73) 
3.18 
(0.73) 
Grp 3 148 2.90 
(0.69) 
3.24 
(0.71) 
2.55 
(0.54) 
2.35 
(0.67) 
2.49 
(0.63) 
3.44 
(0.58) 
Grp 4 131 2.69 
(0.77) 
2.97 
(0.81) 
2.20 
(0.60) 
2.22 
(0.79) 
2.30 
(0.73) 
3.37 
(0.60) 
Total •377 2.92 
(0.75) 
3.02 
(0.83) 
2.31 
(0.62) 
2.27 
(0.71) 
2.44 
(0.69) 
3.36 
(0.63) 
^Values in parentheses are standard deviation. 
Table 18. Canonical discriminant functions (Dis Fun) for the six subscores 
Dis Eigen- Percent of Cumulative Canonical : After Wilk's Chi- Signif-
Fun value Variance Percent Correlation : Function Lambda Square df icance 
1 0.40 83.26 83.26 0.54 : 0 0.66 154.63 12 <0.0001 
2 0.08 16.12 99.39 0.27 : 1 0.93 28.98 6 0.0001 
3 0.003 0.61 100.00 0.05 : 2 1.00 1.10 2 0.5763 
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Table 19. Standardized canonical discriminant function coefficients 
of the subscores 
Subscore Function 1 Function 2 
Academic/curriculum (AC) -1.17 0.62 
Socio-economic (SE) 0.35 0.01 
Situational/chance (SC) 0.76 0.81 
Individual (ID) 0.35 -0.70 
the standardized score of each predictor variable by its respective 
standardized weight and then adding the resultant products of all 
predictor variables. Thus, the scores for a case developed from 
standardized scores would be: 
= -1.17 + 0.35 Zgg + 0.76 Zgg + 0.35 Zjp 
Dg = 0.62 Z^ç + 0.01 Zgg + 0.81 Zgg - 0.70 Zj^ 
where 
and Dg = scores of the discriminant function 1 and 2, 
respectively 
Z^g = standardized score of the academic/curriculum (AC) subscore 
Zgg = standardized score of the socio-economic (SE) subscore 
Zgg = standardized score of the situational/chance (SC) subscore 
ZjQ = standardized score of the individual (ID) subscore 
The last procedure of the discriminant analysis is to predict group 
membership. By default, the SPSSX assumes equal probabilities for group 
membership when classifying cases, which in this analysis would be .25 
for each group. However, prior knowledge of each group size was known 
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and therefore SPSSX was commanded to adjust the classification 
coefficients to reflect this prior knowledge. The prior probabilities 
were calculated as .04 (N = 14) for the lEdT indigenous group, .22 (N = 
84) for the lEdT transitional group, .39 (N = 148) for the non-IEdT 
indigenous group, and .35 (N = 131) for the non-IEdT transitional group. 
Table 20 shows the classification results derived from the 
discriminant function of the four groups. The lEdT indigenous group was 
not classified into their group; the lEdT transitional group was 
classified 61.9% correct; the non-IEdT indigenous group was classified 
68.2% correct; and the non-IEdT transitional group was classified 49.6% 
correct. The overall percentage of correctly classified cases for the 
four groups was 57.82%. The improper classification of the lEdT 
indigenous group may be attributed to the low sample (N = 14) for the 
group. Also, the lEdT indigenous group may be very homogeneous with the 
larger group of indigenous students of the non-IEdT indigenous group, in 
which 64.3% of the lEdT indigenous group was classified. 
Hypothesis 13 
It was hypothesized that the product-moment correlation coefficient 
between the six subscores of change of major and grade point average do 
not differ from zero beyond that expected by chance alone using the 95 
percent confidence interval. 
This hypothesis was tested by the Pearson product-moment 
correlation procedure. The results, which reject the null hypothesis, 
are reported in Table 21. Significant negative correlations were found 
between GPA and the academic/curriculum (AC) subscore (-.21), and GPA 
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and the environmental (P) subscore (-.12). 
An additional Pearson correlation was conducted to determine the 
correlation of each subscore with all other subscores. The analysis 
produced the correlation matrix shown in Table 22. There is a 
significant positive correlation (p < .05) of each subscore with all 
other subscores. The highest correlation of .67 was between the 
academic/curriculum (AC) subscore and environmental (EN) subscore. 
Hypothesis 14 
It was hypothesized that there was no significant difference 
between men and women (gender) on the six subscores of change of major. 
A t test procedure was utilized to test this hypothesis. The 
results, as presented in Table 23, disclose significant differences 
between males and females with respect to the academic/curriculum (AC) 
subscore and the individual (ID) subscore. 
With a t value of 2.83, (p < .05), on the academic/curriculum (AC) 
subscore, males (3.00) scored higher on this subscore than females 
(2.78). However, on the individual (ID) subscore, females (3.50) scored 
higher than males (3.27) with a t value of -3.74, p < .05. 
A second t test, only with students who had reported their GPA (N = 
337), was conducted to determine if any difference existed between 
gender and GPA. Table 24 displays the results which shows females have 
a significantly higher GPA (2.98) than males (2.73). The 
academic/curriculum (AC) and the individual (ID) subscores produced 
similar results as reported in Table 23. 
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Table 20. Classification results of the lEdT Indigenous (lEdT Ind), 
lEdT Transitional (lEdT Trans), Non-IEdT Indigenous 
(Non-IEdT Ind), and Non-IEdT Transitional 
(Non-IEdT Trans) groups 
Predicted Group Membership 
lEdT lEdT Non-IEdT Non-IEdT 
Actual Group N Ind Trans Ind Trans 
lEdT Ind 14 0 2 9 3 
(0.0%) (14.3%) (64.3%) (21.4%) 
lEdT Trans 84 0 52 16 16 
(0.0%) (61.9%) (19.0%) (19.0%) 
Non-IEdT Ind 148 0 11 101 36 
(0.0%) (7.4%) (68.2%) (24.3%) 
Non-IEdT Trans 131 0 17 49 65 
(0.0%) (13.0%) (37.4%) (49.6%) 
Percent of "grouped" cases correctly classified: 57.82% 
Table 21. Correlation of academic/curriculum (AC), socio-economic (SE), 
situational/chance (SC), influence of individual (IN), 
environmental (EN), individual (ID) subscores and GPA 
Subscore 
N AC SE SC IN EN ID 
GPA 337 -.21* -.02 C
M
 O
 
1 
o
 
o
 -.12* -.01 
*Significant at  the p < .05 level .  
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Table 22. Correlation matrix for academic/curriculum (AC), 
socio-economic (SE), situational/chance (SC), 
influence of individual (IN), environmental (EN), 
and individual (ID) subscores (N = 337) 
AC SE SC IN EN ID 
AC 1.00 
SE .42® 1.00 
SC .50 .63 1.00 
IN .46 .42 .56 1.00 
EN .67 .29 .57 .43 
ID .55 .51 .58 .52 
^All correlation coefficients have a p < .001 and therefore are 
significant at the p < .01 level. 
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Table 23. T test of men and women (gender) with academic/curriculum 
(AC), socio-economic (SE), situational/chance (SC), influence 
of individual (IN), environmental (EN), and individual (ID) 
subscores 
Subscore Gender N Mean 
Standard 
Deviation t Value 
2-Tailed 
Probability 
AC Male 228 3.00 0.73 2.83 0.005** 
Female 149 2.78 0.76 
SE Male 228 2.95 . 0.86 -1.93 0.054 
Female 149 3.12 0.77 
SC Male 228 2.27 0.63 -1.61 0.109 
Female 149 2.38 0.59 
IN Male 228 2.24 0.67 -1.12 0.264 
Female 149 2.32 0.76 
EN Male 228 2.47 0.70 • 1.08 0.282 
Female 149 2.39 0.68 
ID Male 228 3.27 0.67 -3.74^ <0.001** 
Female 149 3.50 0.53 
^Separate variance estimate; other values pooled variance estimate. 
••Significant at  the p < .01 level .  
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Table 24. T test of men and women (gender) with academic/curriculum 
(AC), socio-economic (SE), situational/chance (SC), influence 
of individual (IN), environmental (EN), individual (ID) 
subscores, and GPA 
Subscore Gender N Mean 
Standard 
Deviation t Value 
2-Tailed 
Probability 
AC Male 212 3.02 0.73 2.95 0.003** 
Female 125 2.77 0.76 
SE Male 212 2.94 0.86 -1.63 0.103 
Female 125 3.10 0.80 
SC Male 212 2.27 0.64 -1.06 0.289 
Female 125 2.35 0.59 
IN Male 212 2.24 0.68 -1.69 0.493 
Female . 125 2.29 0.76 
EN Male 212 2.48 0.70 0.82 0.414 
Female 125 2.41 • 0.68 
ID Male 212 3.25 0.68 -3.83* <0.001** 
Female 125 3.50 0.50 
GPA Male 212 2.73 0.50 -3.34 0.001** 
Female 125 2.93 0.55 
^Separate variance estimate; other values pooled variance estimate. 
**Significant at  the p < .01 level .  
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Hypotheses 15 - 20 
It was hypothesized that there was no significant difference among 
freshman, sophomore, junior, and senior (current classification) groups 
on each of the following variables used to measure subscores potentially 
contributing to change in major: 
15. academic/curriculum subscore (AC) 
16. socio-economic subscore (SE) 
17. situational/chance subscore (SC) 
18. influence of individual subscore (IN) 
19. environmental subscore (EN) 
20. individual subscore (ID) 
Hypotheses 15-20 were tested by a one-way analysis of variance and, 
if a significant F value was determined, a Scheffe multiple comparison 
test followed. The Scheffe' multiple comparison test was conducted to 
determine where the pair-wise difference(s) existed. The analysis of 
Hypotheses 15, 19, and 20 found no significant differences among the 
groups on their subscores; therefore these null hypotheses cannot be 
rejected. Hypotheses 16, 17, and 18 were found to be statistically 
different and their findings will be discussed in detail. 
Hypothesis 15, group differences on the socio-economic (SE) 
subscore, was found to be significant with an F value of 3.35, p < .05. 
Table 25 presents the results of the analysis. The Scheffe test found a 
difference between freshmen and seniors. 
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Table 25. Analysis of variance, mean, standard deviation, and Scheffe 
multiple comparison test relating to current classification 
(freshman, sophomore, junior, senior) groups and 
socio-economic subscores 
Source df SS MS F Prob 
Between groups 3 7.05 
Within groups 370 248.01 
Total 373 255.06 
2.35 
.67 
3.35 .016 
Group Mean 
Standard 
Deviation 
Freshman 3.31 .66 56 
Sophomore 2.97 .90 81 
Junior 3.11 .76 72 
Senior 2.92 .85 165 
Total 3.03 .83 374 
Group Mean 
Senior (Group 4) 
Sophomore (Group 2) 
Junior (Group 3) 
Freshman (Group 1) 
2.92 
2.97 
3.11 
3.31 
Note. An asterisk (*) denotes pairs of groups significantly 
different at the 0.05 level. 
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The results of Hypothesis 17 are disclosed in Table 26. There was 
a significant F value of 5.29 when comparing current classification 
groups on the situational/chance (SC) subscore. After conducting a 
Scheffe test, freshmen were found to be different from seniors and 
sophomores. The junior group was not significantly different from any 
other group. 
Table 27 displays the results of hypothesis 18, group differences 
with respect to the influence of individual (IN) subscore. Although the 
F value of 2.81 is significant, the Scheffe test failed to find any 
difference between the groups. 
After Hypotheses 15-20 had been analyzed with all students, a one­
way analysis of variance was done on Hypotheses 15-20 which selected 
only students who were transitional. Of the six subscores retested, 
only the influence of individual (IN) subscore was found significant 
with an F value calculated as 3.34. The result of this analysis is 
shown in Table 28. After a Scheffe test, transitional juniors were 
found to differ from transitional sophomores. 
Using only transitional students, a one-way analysis of variance 
was performed on the groups to determine if there existed a difference 
in GPA. Table 29 reveals a significant F value of 2.92 but the Scheffe 
test failed to discover any difference between groups. Examination of 
the group means reveals that the transitional freshmen mean GPA was 
2.53. Each successive class raised their GPA until the senior year when 
the transitional senior mean GPA was 2.74. 
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Table 26. Analysis of variance, mean, standard deviation, and Scheffe 
multiple comparison test relating to current classification 
(freshman, sophomore, junior, senior) groups and 
situational/chance subscores 
Source df SS MS F F Prob 
Between groups 3 
Within groups 370 
Total 373 
5.83 
135.97 
141.80 
1.94 
.37 
5.29 .0014 
Group Mean 
Standard 
Deviation N 
Freshman 
Sophomore 
Junior 
Senior 
Total 
2.61 
2.28 
2.33 
2.24 
2.32 
.58 
.60 
.63 
.61 
.62  
56 
81 
72 
165 
374 
Group 4 2 3 1 Mean 
Senior (Group 4) 
Sophomore (Group 2) 
Junior (Group 3) 
Freshman (Group 1) •k * 
2.24 
2.28 
2.33 
2.61 
Note. An asterisk (*) denotes pairs of groups significantly 
different at the 0.05 level. 
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Table 27. Analysis of variance, mean, standard deviation, and Scheffe' 
multiple comparison test relating to current classification 
(freshman, sophomore, junior, senior) groups and 
influence of individual subscores 
Source df SS MS F F Prob 
Between groups 3 4.21 1.40 2.81 .0396 
Within groups 370 185.19 .50 
Total 373 189.40 
Standard 
Group Mean Deviation N 
Freshman 2.43 .74 56 
Sophomore 2.23 .66 81 
Junior 2.41 .68 72 
Senior 2.18 .73 165 
Total 2.27 .71 374 
Note. According to the Scheffe test, no two groups are significantly 
different at the 0.05 level. 
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Table 28. Analysis of variance, mean, standard deviation, and Scheffe 
multiple comparison test relating to current classification 
(freshman, sophomore, junior, senior) groups who are 
transitional and influence of individual subscores 
Source df SS MS F F Prob 
Between groups 3 
Within groups 209 
Total 212 
5.34 
111.37 
116.72 
1.78 3.34 
.53 
.0202 
Group Mean 
Standard 
Deviation N 
Freshman 
Sophomore 
Junior 
Senior 
Total 
2.29 
2.03 
2.49 
2.17 
2.21 
.78 
.69 
.72 
.75 
.74 
10 
43 
47 
113 
213 
Group 2 4 1 3 Mean 
Sophomore (Group 2) 
Senior (Group 4) 
Freshman (Group 1) 
Junior (Group 3) * 
2.03 
2.16 
2.29 
2.49 
Note. An asterisk (*) denotes pairs of groups significantly 
different at the 0.05 level. 
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Table 29. Analysis of variance, mean, standard deviation, and Scheffe 
multiple comparison test relating to current classification 
(freshman, sophomore, junior, senior) groups who are 
transitional and GPA 
Source df SS MS F F Prob 
Between groups 3 2.12 .71 2.92 .0352 
Within groups 200 48.50 .24 
Total 203 50.62 
Standard 
Group Mean Deviation N 
Freshman 2.53 .83 5 
Sophomore 2.58 .57 41 
Junior 2.58 .40 45 
Senior 2.82 .48 113 
Total 2.74 .50 204 
Note. According to the Scheffe test, no two groups are significantly 
different at the 0.05 level. 
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Hypotheses 21 - 23 
It was hypothesized that there was no significant difference 
between the proportions of current classification (freshman, sophomore, 
junior, senior) groups on each of the following discrete variables: 
21. number that have changed majors 
22. gender 
23. number of subjects who have changed their major more than once 
A chi-square procedure was employed to test Hypotheses 21-23. 
Hypothesis 22, differences between the proportion of men and women 
(gender) in the classification groups, was found nonsignificant. 
Hypotheses 21 and 23 were found to have significant chi-square values 
and therefore their null hypotheses can be rejected. It should be noted 
that a reported change in.major can occur any time during the college 
career and that the values reported in this study are cumulative beyond 
the freshman year. Accordingly, a senior might report a change that 
took place in her freshman year. 
Table 30 presents the results of Hypotheses 21; there was no 
significant difference between the proportions of current classification 
groups and the number that have changed majors. Examination of the 
crosstabulation reveals that 17.9% of freshmen have changed their major 
one or more times. A large increase in changes occurs by the sophomore 
year when 53.1% have changed one or more times. By the junior and 
senior year, the number who have changed has leveled off to 65.3% and 
68.5%, respectively. Combining all students, 57% have changed their 
major one or more times sometime during their college career. The chi-
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square test of this data resulted in a chi-square value of 46.39, p < 
.05. 
The results of Hypothesis 23, that there was no significant 
difference between the proportions of current classification groups and 
the number of subjects who have changed their major more than once, are 
presented in Table 31. The crosstabulation indicates that 3.6% of 
freshmen, 3.7% of sophomores, 11.1% of juniors, and 21.2% of seniors 
have changed their major two or more times. Upon examination of the 
breakdown from year to year, freshmen, sophomores, and juniors 
reportedly account for 4.2%, 6.3%, and 16.7% of two or more changes, 
respectively. Seniors, however, account for 72.9% of the two or more 
changes that occur. Apparently most students make their second or third 
change of major in their senior year. Overall, 12.8% of all students 
have changed their major two or more times. The chi-square value for 
this hypothesis was calculated as 20.87, p < .05. Therefore, the null 
hypothesis was rejected. 
An analysis was conducted on the above hypothesis with lEdT 
students deleted from the group. This additional examination was 
conducted because of the high number of lEdT transient students (85.7%) 
who may have skewed results of the hypothesis. The crosstabulation, 
shown in Table 32, reveals that 17.0% of freshmen, 43.1% of sophomores, 
56.9% of juniors, and 59.3% of seniors have changed majors one or more 
times. The cumulative number (without lEdT majors) of students who 
change majors one or more times is 46.9%. Although lEdT students were 
removed from the treatment, a chi-square value 28.09, p < .05, was 
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Table 30. Chi-square test of current classification (freshman, 
sophomore, junior, senior) groups and the number that have 
changed majors 
Current Number of changes Row 
Classification None 1 or more Total 
56 (15.0) 
81 (21.7) 
72 (19.3) 
165 (44.1) 
374 (100.0) 
Chi-square test: 
= 46.39 p < .05 
Freshman 46 (82.1)* 
\fS 
10 (17.9) 
n 
Sophomore 38 
(10.2) 
43 
(11.5) 
Junior 25 (34.7) 
(15.5) 
(6.7) 
47 (65.3) 
(22.1) 
(12.6) 
Senior 52 (31.5) 
(32.3) 
(13.9) 
113 (68.5) 
(53.1 (30.2) 
Column Total 161 (43.0) 213 (57.0) 
*Row percentage. '^Column percentage. ''Total percentage. 
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Table 31. Chi-square test of current classification (freshman, 
sophomore, junior, senior) groups and the number that have 
changed majors more than once 
Current Number of changes Row 
Classification 0 or 1 2 or more Total 
Freshman 54 (96.4)3 (16.6)0 
(14.4)C 
2 (3.6) 
(4.2) 
(0.7) 
56 (15.0) 
Sophomore 78 (96.3) (23.9) 
(20.9) 
3 (3.7) 
(6.3) 
(0.8) 
81 (21.7) 
Junior 64 (88.9) 
(19.6) 
(17.1) 
8 (11.1) 
(16.7) 
(1.2) 
72 (19.3) 
Senior 130 (78.8) (39.9) 
(34.8) 
35 (21.2) 
ll'iV 
165 (44.1) 
Column Total 326 (87.2) 48 (12.8) 374 (100.0) 
Chi-square test: 
= 20.87 p < .05 
3Row percentage. ^Column percentage. ^Total percentage. 
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Table 32. Chi-square test of current classification (freshman, 
sophomore, junior, senior) groups with I. Ed. & T. 
students deleted and the number that have changed 
majors 
Current Number of changes Row 
Classification None 1 or more Total 
Freshman 44 (83.0)* 
(29.9)5 
(15.9)C 
9 (17.0) 
(6.9) 
(3.2) 
53 (19.1) 
Sophomore 37 (56.9) 
(25.2) 
(13.4) 
28 (43.1) 
(21.5) 
(10.1) 
65 (23.5) 
Junior 22 (43.1) 
15.0) 
(7.9) 
29 (56.9) 
(22.3) 
(10.5) 
51 (18.4) 
Senior 44 (44.7) (29.9) 
(15.9) 
64 (59.3) (49.2) 
(23.1) 
108 (39.0) 
Column Total 147 (53.1) 130 (46.9) 277 (100.0) 
Chi-square test: 
= 28.09 p < .05 
^Row percentage. '^Column percentage. ''Total percentage. 
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Table 33. Chi-square test of current classification (freshman, 
sophomore, junior, senior) groups with I. Ed. & T. 
students deleted and the number that have changed 
majors more than once 
Current Number of changes Row 
Classification 0 or 1 2 or more Total 
Freshman 51 (96.2)3 (20.4)9 
(18.4)C 
2 (3.8) 
(7.4) 
(0.7) 
53 (19.1) 
Sophomore 63 (96.9) 
(25.2) 
(22.7) 
2 (3.1) 
(7.4) 
(0.7) 
65 (23.5) 
Junior 47 (92.2) 
(18.8) 
(17.0) 
4 (7.8) 
(14.8) 
(1.4) 
51 (18.4) 
Senior 89 (82.4) 
(35.6) 
(32.1) 
19 (17.6) 
(70.4) 
(6.9) 
108 (39.0) 
Column Total . 250 (90.3) 27 (9.7) 277 (100.0) 
Chi-square test: 
= 13.20 p < .05 
®Row percentage. ^Column percentage. ^Total percentage. 
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calculated. 
A reanalysis without lEdT students was made of hypothesis 23 and is 
reported in Table 33. With respect to two or more changes, 3.8% of the 
freshmen, 31.% of the sophomores, 7.8% of the juniors, and 17.5% of the 
seniors changed majors two or more times. A total of 9.7% of the 
students (less lEdT students) have changed majors two or more times. 
The calculated chi-square was 13.20, p < .05. lEdT students 
notwithstanding, the number of two or more changes in major jumped 
dramatically from the junior year of 14.8% to 70.4% in the senior year. 
The Most Important Reasons That Did/Would Most 
Influence a Student's Decision to Change Her/His Major 
Subjects who completed the survey instrument were asked to select 
the three most important reasons, from the previous 57 questions 
(items), that did/would most influence her/his decision to change 
her/his major. The reasons are summarized in Appendix G. The ten most 
important reasons are grouped according to decreasing frequency and are 
found in Table 34. The second and third most important reasons are 
displayed in Tables 35 and 36, respectively. 
The top five most important reasons to change to a new major were: 
1) wanting to accomplish a career that you had always hoped to do 
(14.3%); 2) finding a new major better suited to your abilities (11.1%); 
3) developing a growing interest in a new major (6.9%); 4) wanting a 
major that fits your personality (6.9%); and 5) more challenge or 
excitement in a new major (4.8%). 
The second most important reason to change majors includes a mix of 
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the top five most important reasons plus other items not previously 
listed. The top five second most important reasons to change to a new 
major were: 1) finding a new major better suited to your abilities 
(11.7%); 2) finding a new major better suited to your aptitudes (8.8%); 
3) developing a growing interest in a new major (6.4%); 4) losing 
interest in your major (6.1%); and 5) wanting to accomplish a career 
that you had always hoped to do (4.5%). 
The top five third most important reasons to change to a new major 
were: 1) finding a new major better suited to your abilities (7.2%); 
2) more challenge or excitement in a new major (6:9%); 3) wanting to 
accomplish a career that you had always hoped to do (5.8%); 4) wanting a 
major that fits your personality (5.3%); and 5) finding a new major 
better suited to your aptitudes (5.3%). 
Table 37 summarizes the 13 most important reasons with its 
respective subscore and factor. The factor analysis results were 
reported earlier in this chapter and the factor matrix can be found in 
Appendix F. Of the first eight most important reasons to change major, 
seven are found in factor 1 and categorized as an individual (ID) 
subscore. 
Other Reasons That Did/Would Most 
Influence a Student's Decision to Change Her/His Major 
Students were asked to list other reasons they may have that 
did/would cause them to change to a new major. About 15% answered this 
question as shown in Table 38. Problems with a class, course, subject 
area, instructor, room space; and disappointment, dissatisfaction. 
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burnout with old major or college were suggested by 2.1% of the students 
in each group. Discovering real interests, abilities, or talents that 
lie with a new major was answered by 1.6%. Many answers to this 
question were unique to an individual case. 
Reasons for Delay in Decision to Change Majors 
The individuals who changed majors were asked if the decision to 
change had been delayed. If the decision had been delayed, what was the 
reason for the delay? Nearly 25% of the students who completed the 
questionnaire responded with answers which are summarized in Table 39. 
The greatest reason for delay was a desire to stay with the major as 
long as possible to 'stick it out' so that grades could be improved 
(5.0%). The second most common reason for delay was uncertainty in . 
selecting a major; enjoyment in present major; and looking for enjoyable 
major (3.7%). Some students were unsure of the decision"to change or 
unsure of the future (3.2%). 
Reasons for Not Changing Majors if a Change Was Ever Considered 
If a student had never changed majors and a consideration was given 
to changing, why was the change not consummated? Table 40 lists the 
reasons for not changing majors if a change was ever considered which 
was answered by 22.5% of the students who completed the questionnaire. 
Extended time in school or program or too far into the program was the 
most common reason listed (4.2%). Other frequent answers were: 
satisfied with current major or give it my "best shot" first (4.0%); 
cannot think of or find better major (3.2%); and plenty of time to 
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consider a change, undecided at this time, sitting on decision, 
undeclared (2.9%). 
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Table 34. The most important reasons that did/would most influence 
a student's decision to change her/his major (N = 377) 
Reason to change 
Item to a new major Number Percentage (%) 
21 Wanting to accomplish a career 
that you had always hoped to do 54 14.3 
37 Finding a new major better suited 
to your abilities 42 11.1 
34 Developing a growing interest in 
a new major 26 5.9 
47 Wanting a major that fits your 
personality 26 6.9 
4 More challenge or excitement in a 
new major 18 4.8 
38 Losing interest in your major 18 4.8 
39 Finding a new major better suited 
to your aptitudes 16 4.2 
31 A change in your personal values 14 3.7 
43 Receiving poor grades in 
your major 13 3.4 
1 Having a summer or part time job 
that caused interest in 
a new major 10 2.7 
Other answers 125 33.2 
Missing or unanswered 15 4.0 
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Table 35. The second most important reasons that did/would most 
influence a student's decision to change her/his 
major (N = 377) 
Reason to change 
Item to a new major 
37 Finding a new major better suited 
to your abilities 
39 Finding a new major better suited 
to your aptitudes 
34 Developing a growing interest in 
a new major 
38 Losing interest in your major 
21 Wanting to accomplish a career 
that you had always hoped to do 
4 More challenge or excitement in a 
new major 
5 A major which is more marketable 
10 Having a job with greater job 
security after graduation from 
a new major 
43 Receiving poor grades in 
your major 
16 Wanting a major that would pay 
more after graduation 
42 Wanting a major that allows more 
work with your hands after 
graduation 
Other answers 
Missing or unanswered 
Number Percentage {%) 
44 11.7 
33 8.8 
24 6.4 
23 6.1 
17 4.5 
15 4.0 
14 3.7 
12 3.2 
11 2.9 
11 2.9 
11 2.9 
145 38.4 
17 4.5 
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Table 36. The third most important reasons that did/would most 
influence a student's decision to change her/his 
major (N = 377) 
Reason to change 
Item to a new major 
37 Finding a new major better suited 
to your abilities 
4 More challenge or excitement in a 
new major 
21 Wanting to accomplish a career 
that you had always hoped to do 
47 Wanting a major that fits your 
personality 
39 Finding a new major better suited 
to your aptitudes 
38 Losing interest in your major 
5 A major which is more marketable 
8 A lack of challenge or excitement 
in your major 
31 A change in your personal values 
34 Developing a growing interest in 
a new major 
35 More variety in the curriculum of 
a new major 
Other answers 
Missing or unanswered 
Number Percentage {%) 
27 7.2 
26 6.9 
22 5.8 
20 5.3 
20 5.3 
19 5.0 
16 4.2 
14 3.7 
12 3.2 
11 2.9 
10 2.7 
160 42.4 
20 5.3 
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Table 37. Item match of subscore and factor with the most important 
reason that did/would most influence a student's decision 
to change her/his major (N = 377) 
Reason to change 
Item to a new major Number Subscore Factor 
21 Wanting to accomplish a career 
that you had always hoped to do 54 (14.3j* SC 1 
37 Finding a new major better suited 
to your abilities 42 (11.1) ID 1 
34 Developing a growing interest in 
a new major 26 (6.9) ID 1 
47 Wanting a major that fits your 
personali ty 26 (5.9) ID 1 
4 More challenge or excitement in a 
new major 18 (4.8) ID 7 
38 Losing interest in your major 18 (4.8) ID 
39 Finding a new major better suited 
to your aptitudes 16 (4.2) ID 1 
31 A change in your personal values 14 (3.7) ID 1 
43 Receiving poor grades in 
your major 13 (3.4) AC 3 
1 Having a summer or part time job 
that caused interest in 
a new major 10 (2.7) SC 4 
5 A major which is more marketable 9 (2.4) SC 2 
3 The curriculum in a major being 
too difficult 8 (2.1) AC 3 
14 Too technical and not enough 
practical curriculum in your 
current major 8 (2.1) AC 3 
^Values in parentheses are percentages. 
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Table 38. Other reasons that did/would most influence 
a student's decision to change her/his major (N = 377) 
Other reasons to change to a new major Number Percentage 
Problems with a class, course, subject area, 
instructor, or room space 8 2.1 
Disappointment, dissatisfaction, burnout with 
old major or college 8 2.1 
Discovering real interests, abilities, or 
talents that lie with a new major 6 1.6 
Discussion with influential person, graduate 
of department; seeing success of others 
in the field 5 1.3 
Not enough money in the old major; job lacking 
in old major after graduation 4 1.1 
Trying classes in other field and liking them; 
class(es) in .old major indicated wrong major 4 1.1 
New major met new needs 3 0.8 
Finding a more interesting major 3 0.8 
Feeling a need in society for people in new 
major; job outlook is better 2 0.5 
Too many foreign instructors or students 2 0.5 
An experience in industry or on the job • 
training (OJT) 2 0.5 
Other answers 11 2.9 
Question not answered 319 84.6 
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Table 39. Reasons for delay in decision to change majors (N = 377) 
Reasons for delay in decision to change majors Number Percentage 
Stayed with major as long as possible to 
'stick it out'; get grades up 19 5.0 
Unsure which major to select; enjoyed 
present major; looking for enjoyable major 14 3.7 
Unsure of the decision to change; unsure 
of future 12 3.2 
Wanted to be certain it was correct action; 
Need time to think 8 2.1 
Did not know about new major; gained infor­
mation about new major 5 1.3 
Dropped out of school, then reentered; 
had a job 5 1.3 
Wanted to test the waters of the new major 5 1.3 
Advisor advice; advisor said GPA too low to 
transfer; advisor said try old major longer 3 0.8 
New major had undesirable/difficult classes 3 0.8 
Confer with parents; parents wanted old major 3 0.8 
Resistant to change goals 2 0.5 
Hoped to develop interest in current major 2 0.5 
Problem getting or lack of information about 
classes that would transfer to a new college 
or major 2 0.5 
Too much hassle to change 2 0.5 
Extended time in school; too far along 
in college 2 0.5 
Other answers 5 1.5 
Question not answered 285 75.6 
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Table 40. Reasons for not changing majors if a change was ever 
considered (N = 377) 
Reasons for not changing majors Number Percentage 
Extended time in school or program; 
too far into program 16 4.2 
Satisfied with current major; 
give it best shot first 15 4.0 
Cannot think of or find better major 12 3.2 
Plenty of time to consider it; undecided; 
sitting on decision; undeclared 11 2.9 
Opportunities or pay too good in present 
major to change 6 1.6 
Program or teacher improved in current program 5 1.3 
Uncertainty with future or career 4 1.1 
New major has undesirable requirements; 
too difficult in new major 3 0.8 
Current major related to future goals or 
grad school 3 0.8 
Waiting until end of term or year 2 0.5 
Current major similar to new major considered 2 0.5 
People influenced me to stay with major 1 0.3 
Must stay due to sponsor's requirements 1 0.3 
Just a whim; upset with overwork in classes 1 0.3 
Like people in current major 1 0.3 
Lacking information on how to change majors; 
lacking information on new major 1 0.3 
Do not want to be a quitter or failure 1 0.3 
Question not answered 292 77.5 
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CHAPTER V. SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 
The first four chapters of this study examined the background, 
related literature, methodology, and findings of the research 
undertaken. This chapter will summarize the study, present conclusions, 
implications, and make recommendations. 
Summary 
Restatement of the problem 
The problem of this study was to investigate factors affecting 
student selection of Industrial Education and Technology as a new major 
in comparison to other departments at Iowa State University. 
Restatement of the purpose 
The purpose of this study was to determine elements in student 
selection of Industrial Education and Technology as a new major field of 
study with respect to the following subscores: academic/curriculum, 
socio-economic, situational/chance, influence of individual, 
environmental, and individual. The study compared undergraduate 
students (both indigenous and transitional students) enrolled (fall, 
1986) in Industrial Education and Technology with students in other 
majors. 
The objectives of this study were: 
1. To provide information about the factors of student selection-
of a new major at Iowa State University and specifically 
Industrial Education and Technology as a major. 
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2. To provide information that would assist students to make a 
change into a preferred major sooner and thus avoid misspending 
time in a former major. 
3. To assist administrators, instructors, and counselors to 
identify and then remediate factors that cause students to 
change major. 
4. To provide information to counselors and recruiters in 
identifying potential individuals for new majors and then 
targeting recruiting efforts at those individuals. 
This study was conducted to determine factors affecting student 
selection of industrial education and technology as a new major. The 
study examined students in lEdT and students in other majors. Among the 
independent variables investigated were: gender, classification, old 
major, new major, number of times major changed, grade point average, 
and a group of six a priori subscores developed by the investigator. 
A review of related literature was conducted and reported. The 
review of literature presented the following major areas: patterns of 
change, factors in change of major, related theories and studies, and 
studies in industrial education and at ISU. 
A survey instrument was designed with 57 questions on a Likert 
five-point scale. Also, information was collected regarding the 
subject's academic background. A pilot study was sent to 20 
individuals. After some modification the questionnaire was sent to a 
sample of students. 
The sample selected for this study was 150 students from lEdT and 
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600 students randomly selected from other majors at Iowa State 
University during the fall semester, 1986. The registrar's office at 
Iowa State University provided the list of randomly selected students. 
The questionnaire was returned by 49.6% of the students surveyed. 
With additional information provided by the registrar's office, the 
researcher found that students who returned the questionnaire had a 
higher GPA than those students who did not return the questionnaire. 
Also, students who completed the questionnaire overreported their GPA by 
.09 but their GPA was highly correlated (0.87) with the registrar's GPA. 
A preliminary test on the instrument indicated an overall high 
reliability of .94. A factor analysis was conducted to compare the a 
priori subscales with empirical factors. Thirteen factors were 
extracted that accounted for 61.9% of the variance. Factor 1 
(individual) which accounted for 22.8% of the variance had an eigenvalue 
of 13.01. The first four factors clustered around the individual (ID), 
socio-economic (SE), academic/curriculum (AC), and situational/chance 
(SC) subscores. The remaining subscores were scattered among the 
remaining factors. 
The findings of the chapter were based upon testing the hypotheses. 
A chi-square test of Hypotheses 1-4 revealed that lEdT majors are 
significantly different from other majors with respect to gender and the 
number of changes in major. 
A one-way analysis of hypotheses 5-11 found lEdT transitional 
students are different from other groups on five of six subscores and 
grade point average. A t test analysis was performed on all 
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transitional students with all indigenous students with respect to the 
subscores and GPA. The indigenous group scored significantly higher on 
the SE, se, and EN subscores, and grade point average. 
Hypothesis 12 was tested by a discriminant function analysis. From 
this analysis, two functions were determined from four subscores to be 
factors of the discriminant function score. The discriminant function 
analysis resulted in 57.82% of the subjects correctly classified into 
their group. 
A Pearson correlation of Hypothesis 13 found a significant negative 
correlation between GPA and the AC and EN subscores. Also, all 
subscores were positively correlated with one another. 
With respect to a difference in gender. Hypothesis 14 was tested by 
a t test that found males scored significantly higher on the AC subscore 
but females scored higher on the ID subscore and had higher GPAs. 
Hypotheses 15-20 were tested by a one-way analysis of variance that 
found significant differences between the current classification groups 
with respect to the SE, SC, and IN subscores. It was found that: 
freshmen were different from seniors on the SE subscore; and freshmen 
were different from senior and sophomores on the SC subscore. Although 
a difference existed on the IN subscore, the Scheffe test failed to find 
a difference. A second analysis with only transitional students found 
junior transitional students different from sophomore transitional on 
the IN subscore. A difference was found on GPA of the transitional 
groups but a Scheffe test again failed to determine where the difference 
existed. 
105 
The last set of Hypotheses, 21-23, was tested by a chi-square test. 
The analysis found that the first change generally occurred at the 
sophomore year. Multiple (the second or more) change occurred mostly 
during the senior year. Similar results were found when the groups were 
retested without lEdT students. 
Conclusions 
The conclusions of this study will be presented in terms of the 
stated hypotheses. Each hypothesis will be restated and followed by a 
conclusion based upon findings in chapter four and a discussion related 
to the conclusion will be presented. 
Hypotheses 1-4 
It was hypothesized that there was no significant difference 
between the proportions of Group 2 and Group 4 on each of the following 
discrete variables: 
1. number that have changed majors 
2. gender 
3. classification when major last changed 
4. number of subjects who have changed their major more than once 
Conclusion of Hypotheses 1-4 
Based upon the findings presented in Tables 7 and 8, null 
hypotheses 1 and 2 were rejected. There is a significant difference 
between the proportions of Group 2 and Group 4 on the discrete 
variables: number that have changed majors (Hypothesis 1) and gender 
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(Hypothesis 2). Hypotheses 3 (classification when major last changed) 
and 4 (number of subjects who have changed their major more than once) 
were nonsignificant and their null hypothesis cannot be rejected. 
Discussion of Hypotheses 1-4 
lEdT majors changed their major 85.7% while other students at ISU 
changed 54.2%. The high percent of transitional students in lEdT found 
in this study is similar to that reported by other individuals (Pass, 
1968; A. M. Sherick, personal communication, April 17, 1985; Wiltsie, 
1956). It appears that lEdT continues to be dominated by students 
coming from other majors at ISU. With respect to the overall number of 
students who are transitional, this study found ISU transitional 
students (57.0%) comprise the same proportion of the student populations 
found in earlier studies (Akenson & Beecher, 1967; Allen, 1973; Feldman 
& Newcomb, 1969, Gordon, 1981; Riggs, 1968). It can be concluded that ' 
many students, be they from lEdT or from other majors in the college 
population, continue to make improper selection of their first major. 
The students who transfer into lEdT are predominantly males. This 
finding suggests that lEdT is still perceived as a "male" area of study 
much like Astin and Panos (1969), Davis (1965), and Prescott (1984) 
illustrated in their reports. This study found non-IEdT female 
transitional students account for 54.2% of the changes of major while 
non-IEdT male transitional students account for 45.8%. Of 294 non-IEdT 
students sampled—49% were females and 51% were males. The office of 
records and admissions at ISU reported that the student population 
during the fall, 1986, term was 60.2% male and 39.8% female. The high 
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proportion of female participation and high number of females reporting 
a change in major may reflect their greater concern in cooperating to 
answer the questionnaire in this study. Or, it may be that females find 
a chance at the lottery ticket a greater incentive than males if they 
completed and returned the questionnaire. 
Hypotheses 5-11 
It was hypothesized that there was no significant difference among 
the means of Group 1, Group 2, Group 3, and Group 4 on each of the 
following variables used to measure subscores potentially contributing 
to change in major: 
5. academic/curriculum subscores 
6. socio-economic subscores 
7. situational or chance subscores 
8. influence of individual subscores 
9. environmental subscores 
10. individual subscores 
11. grade point average 
Conclusion of Hypotheses 5-11 
It was concluded, based upon findings reported in Tables 9-14, that 
there was a significant difference among the means of Group 1, Group 2, 
Group 3, and Group 4 on each of the following variables used to measure 
subscores potentially contributing to change of major: 
5. academic/curriculum (AC) subscores 
6. socio-economic (SE) subscores 
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7. situational/chance (SC) subscores 
9. environmental (EN) subscores 
10. individual (ID) subscores 
11. grade point average (GPA) 
Therefore, the null hypotheses of the above hypotheses can be rejected. 
Hypothesis 8, influence of individual subscore differences among the 
groups, was found nonsignificant and therefore its null hypothesis was 
not rejected. 
Discussion of Hypotheses 5-11 
When comparing all the subscores collectively, the lEdT 
transitional students tend to diverge themselves from one or more of the 
other groups. They considered AC and EN subscores higher factors in 
changing a major than the other groups. These higher subscores are 
consistent with their lower GPA. That is, an inverse relationship 
exists if one scores high on the AC or EN subscores and has a low GPA. 
On the SE, SC, and IN subscores the lEdT transitional students scored 
the lowest of all in the group. It is noteworthy that'on these 
subscores the lEdT indigenous students scored highest. The reason for 
the higher scores is not clear to the investigator. This finding may 
suggest, as Cecere (1980) found, that the advice of a former high school 
IEd teacher was the most influential factor in their selection of their 
major. Perhaps, since this group has not experienced a change, their 
perception of change is different. 
A reversed trend has occurred with GPA from the 1960s and 70s when 
it was reported (Pumipuntu, 1982) that GPAs were higher for transfer 
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students then for nontransfer students, both in and outside of lEdT. 
This study has found a turnabout in the groups possessing the higher 
GPA. Transitional (transfer) students, both lEdT and non-IEdT, were 
found to have higher GPAs. Also, for lEdT transitional students the 
trend toward grade inflation has reverted to levels reported by 
Pumipuntu (1982) in 1969. The mean grade for lEdT transitional 
(transfer) students was 2.59 in 1969, 2.82 in 1979, and again 2.59 in 
1986, while non-IEdT transitional students averaged 3.03 in 1969, 3.06 
in 1979, and 2.83 in 1986. As for indigenous students, their GPA has 
continued to climb from 2.41 in 1969, 2.77 in 1979, to 2.92 in 1986 for 
lEdT students and 2.80 in 1969, 2.81 in 1979, to 2.91 in 1986 for non-
IEdT students. 
It should be noted the high values that all the groups place upon 
the ID. subscore. This reflects the student's belief that "interests," 
"abilities," and "wanting to accomplish a career that you had always 
hoped to do" are prominent reasons to change to a new major. This 
finding adds strong credence to Holland's proposition that a person 
searches for patterns which are congruent with their personal 
orientation. 
In conclusion, lEdT transitional students find the academic 
curriculum and environment, and their troubled GPA powerful factors that 
influence a change of major. Also, a student's personality and 
vocational desires, as reflected in the ID subscore, are strong factors 
in changing majors for a broad spectrum of students—lEdT, non-IEdT, 
indigenous, and transitional students, alike. 
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Hypothesis 12 
It was hypothesized that the centroids of Group 1, Group 2, Group 
3, and Group 4 in the discriminant function space defined by six factor 
scores do not differ from each other more than that expected by chance 
alone using the 95 percent confidence interval of the approximate F 
distribution based on Wilk's lambda statistics. 
Conclusion of Hypothesis 12 
Based upon findings presented in Chapter 4, null Hypothesis 12 can 
be rejected. Four of the six subscores—AC, SE, SC, and ID—were 
extracted as variables that could predict group membership. 
Discussion of Hypothesis 12 
Although this hypothesis was found to be significant, its utility 
must be cautioned because of the relatively low percentage (57.82%) of 
grouped cases correctly classified. However, this classification is 
somewhat better than Theophilides et al. (1984) reported when 
classifying nonchangers, early changers, late changers, and constant 
changers. Their overall correct classification was 45.5%. 
The lEdT indigenous students were not correctly classified into 
their group but were mostly amassed into the non-IEdT indigenous 
students—suggesting that indigenous students are a heterogeneous group 
regardless of major. It also should be noted the high number of non-
IEdT transitional students (37.4%) who were classified as non-IEdT 
indigenous. Perhaps, non-IEdT students, both indigenous and 
transitional, are a group unto themselves as well as are different from 
I l l  
lEdT students. 
Hypothesis 13 
It was hypothesized that the product-moment correlation coefficient 
between the six subscores of change of major and grade point average do 
not differ from zero beyond that expected by chance alone using 95 
percent confidence interval of the t distribution. 
Conclusion of Hypothesis 13 
Based upon the findings presented in Table 21, null Hypothesis 13 
can be rejected. The AC and EN subscores were found to be negatively 
correlated with GPA. 
Discussion of Hypothesis 13 
This finding verifies what might be expected: the lower one's GPA, 
the higher one's value placed upon academics and the academic 
environment as a contributing factor to change one's major. Likewise, a 
positive correlation of each subscore with all other subscores suggests 
students feel all subscores may contribute to a change in major. 
Hypothesis 14 
It was hypothesized that there was no significant difference 
between men and women (gender) on the six subscores of change of major. 
Conclusion of Hypothesis 14 
It can be concluded, based upon the findings presented in Table 23, 
that there is a difference between men and women on the six subscores of 
change of major. Subscores AC and ID were found to be different for men 
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and women. Men scored significantly higher on the AC subscore, whereas, 
women scored higher on the ID subscore. 
Discussion of Hypothesis 14 
The higher value males place upon the AC subscore may be related to 
their lower GPA than females. This finding substantiates the findings 
presented and discussed on Hypotheses 5-11. Since women had a higher 
GPA, they focused their attention for a change in major related to their 
personality (ID subscore). Females can concern themselves with 
"interests," "abilities," and "wanting to accomplish a career that you 
had always hoped to do" rather than trying to maintain a GPA to stay in 
a major. Females, it appears, are much like what Pierson (1962) 
reported—that academics were not a factor in change of major. 
This finding also substantiates Holland and Nichols' (1964b) 
conclusion that "change in a major field is a function of a rather large 
number of personal variables and achievement" p. 242. 
Hypotheses 15 -20 
It was hypothesized that there was no significant difference among 
freshman, sophomore, junior, and senior (current classification) groups 
on each of the following variables used to measure subscores potentially 
contributing to change in major: 
15. academic/curriculum subscores 
16. socio-economic subscores 
17. situational or chance subscores 
18. influence of individual subscores 
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19. environmental subscores 
20. individual subscores 
Conclusion of Hypotheses 15 - 20 
It was concluded, based upon findings reported in Tables 25-27, 
there was a significant difference among freshman, sophomore, junior, 
and senior (current classification) groups on each of the following 
variables used to measure subscores potentially contributing to change 
in major: 
16. socio-economic subscores 
17. situational or chance subscores 
18. influence of individual subscores 
Therefore, the null hypotheses of the above hypotheses can be rejected. 
Hypotheses 15, 19, and 20 were found nonsignificant and therefore their 
null hypotheses were not rejected. 
Discussion of Hypotheses 15 - 20 
These findings present freshmen scoring higher on the SE, SC, and 
IN subscores than the other classes. An unexplained disorder has the 
sophomores scoring lower than the juniors on all the subscores when the 
opposite trend would be expected. The consistently lower scoring for 
the sophomores on these subscores may be due to a sampling fluke or the 
sophomores may view their change not affected by outside forces. It may 
be that freshmen and juniors possess the same concerns for selecting a 
major since the freshmen would be looking for a first major and the 
juniors looking for a new major. 
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The relatively high SC scores for all the groups suggests that 
students would change their major to make a better career for 
themselves. Freshmen, especially, seek a major that would be 
marketable, or have greater job security and pay. Perhaps, seniors who 
scored at the other end of the spectrum have gained maturity in their 
college experience and therefore view their future vocation with less 
socio-economic concern. 
The additional analysis with only transitional students found a 
dramatic difference between sophomore transitional students and junior 
transitional students on the IN subscore. It may be that juniors tend 
to seek counseling from an influential individual—parent, instructor, 
or counsel01—before changing their major and that the counseling 
experience was influential in their change.. On the other hand, 
sophomores did not seek counseling or if they did, it was ineffective in 
their decision to change majors. 
In conclusion, further study needs to be conducted that may explain 
the seemingly disordered values students place upon these variables used 
to measure subscores potentially contributing to change in major. 
Hypotheses 21 - 23 
It was hypothesized that there was no significant difference 
between the proportions of current classification (freshman, sophomore, 
junior, senior) groups on each of the following discrete variables; 
21. number that have changed majors 
22. gender 
23. number of subjects who have changed their major more than once 
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Conclusion of Hypotheses 21 - 23 
Based upon the findings presented in Tables 30 and 31, null 
hypotheses 21 and 23 were rejected. There is a significant difference 
between the proportions of freshmen, sophomores, juniors, and seniors on 
the following discrete variables: number that have changed majors 
(Hypothesis 21) and number of subjects who have changed their major more 
than once (Hypothesis 23). Hypotheses 22 (gender) was nonsignificant 
and its null hypothesis cannot be rejected. 
Discussion of Hypotheses 21 - 23 
The first change in major usually occurs during the late freshman 
or sophomore year which is similar to other findings (Ahn, 1983; 
Pierson, 1962; Strong, 1952; Theophilides et al., 1984; Warren, 1961). 
About 47% of the students outside of lEdT have changed their major in 
college. Nearly 86% of the students in lEdT have come from other 
majors—mostly engineering. This finding is congruent with Holland's 
(1962, 1963, 1966a, 1966b, 1985) postulate of "direction of vocational 
choice." That is, students out of engineering (classified as 
'realistic') will seek similar areas (lEdT) related to their personality 
type. Dillon (1985) has found that IEd students were classified as 
"realistic" (see Holland, 1985, p. 30) personalities. 
The movement of these students, like others have reported (Astin, 
1977; Astin & Panos, 1969; Holland, 1963), is not random. Individuals 
who change, it seems, spend about one year in their old major as a 
freshman and then seek a new area of study. A few individuals may 
change for the first time as late as the junior year but by the senior 
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year few students change for the first time. 
If a second (or more) change of major occurs, that change usually 
happens during the senior year. These students comprise less than 10% 
of the students outside of lEdT. In lEdT, 16.5% of the students have 
changed a second (or more) time in their senior year which contrasts 
with Allen's (1973) reported 11%. Unfortunately, these students, 
probably will extend their time beyond four years to acquire their 
degree. Compared to other students at ISU, lEdT students, by far, have 
made more changes by the time they have entered their current major. 
Implications 
The implications of this study are presented in two parts. The 
first part contains implications for the theory of vocational decision 
making and the second part presents implications for advising and 
counseling. 
Theory of vocational decision making 
1. The factor analysis in this study identified 13 factors 
contributing to selection or change of major. The implication is that 
these could be important in terms of advising students with regard to 
dissatisfaction with their current major or in the selection of their 
initial major. If students are advised prior to making their decision, 
it may be important for a counselor, for example, to understand how a 
student would respond to having to wait to take classes, being in very 
large classes, or being queued up due to academic achievement (GPA). 
The "applied technology" factor would be important in terms of students 
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contemplating engineering. Are these students supposedly interested in 
the theoretical foundations of technology or are they really interested 
in the application of technology? 
It should be noted that the a priori factors developed by the 
researcher were verified to a degree by the factor analysis. The a 
priori factors of individual (ID), socio-economic (SE), 
academic/curriculum (AC), and situational/chance (SC) closely matched 
the first four factors identified by the factor analysis. 
2. The subscore differentiation of the students transferring into 
industrial education and technology was the lowest value on four of five 
subscores (academic/curriculum, socio-economic, individual, and 
situational/chance), and GPA. These scoring characteristics could be 
helpful in identifying potential students for industrial education and 
technology, 
3. Factor 1 (individual) of thé factor analysis accounted for 
22.8% of the variance and the individual subscore (ID) received the 
highest mean score of all a priori subscores. These findings add strong 
credence to Holland's theory that a person searches for patterns which 
are congruent with their personal orientation. 
4. By their senior year, nearly 60% of the students have changed 
their major. Apparently, many students at the college level are still 
forming vocational choices and decisions. This has implication for 
changing the expectations that students have a clear-cut and concrete 
decision of their major prior to the beginning of their freshman year. 
The large number of students who change majors indicates that vocational 
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development is a prolonged process and may continue well beyond college 
for a considerable number of people. 
5. This study found the proportion of females transferring to and 
enrolled in lEdT was low compared to males. Therefore, there is some 
implication that women may have limited exposure in early educational 
experiences to technical opportunities available to them. Given the 
current concern for equal opportunity of females in higher paying 
technical areas, earlier experiences for females in the elementary, 
junior/senior high school are encouraged that would expose them to a 
much greater degree to the opportunities available in the technical 
career areas. 
Advising and counseling 
1. Sometimes students may perceive academic pressure because they 
have unrealistic expectations for themselves in a particular setting. 
Counselors and advisors may need to help students whose expectations for 
academic success are dissonant with current academic competition and 
achievement. Some changes may potentially be due to unrealistic self 
expectations. 
2. Advisors and counselors could explore with students factors 
which may cause dissatisfaction and stress for them in different majors. 
The factors identified in the factor analysis may provide useful points 
of discussion with students exploring alternate majors. 
3. Responses to some questions suggest that advisors of 
departments into which a student is transferring may well need to 
understand the reasons for their change of major and attempt to identify 
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factors that could reduce past stresses and prevent recurrences of 
similar dissatisfactions with the new major. 
4. Early (high school) advising concerning the academic 
environment, the competition in various academic majors, and greater 
elaboration of the career activities of various majors may improve the 
understanding and expectation of students regarding a wider variety of 
careers. This could potentially reduce subsequent changes in majors at 
the college level. 
5. Reasons ranked important for major changes (Appendix G) would 
suggest increased exploration of an individual's interests, aptitudes, 
values and job experiences would be useful in helping students select a 
major and/or career. 
Recommendations 
The recommendations of this study are based upon the findings and 
conclusions that were presented. 
1. It is recommended that academic advisors be trained and 
encouraged to elicit concerns and dissatisfaction of students they 
advise. Earlier intervention with appropriate counseling and advice 
would remedy these concerns before undue time has passed or student 
morale is affected. 
2. Based on reasons given for changes in a major, more descriptive 
information and exploratory experiences should be provided students 
prior to selecting a major. The high school years may be the 
appropriate time to receive such information and experiences. 
3. Public schools and colleges may need to emphasize the career 
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opportunities available to women in technical fields. The small 
proportion of women in lEdT may be symptomatic of insufficient concern, 
encouragement, and advising of girls and women concerning career 
opportunities in technical areas. 
4. The results of the factor analysis suggest additional factors 
may be conceptualized that may identify students with a high probability 
for changing their major. It is recommended that further instrument 
development be pursued to measure those factors identified and evaluate 
their effectiveness in predicting changes in majors. 
5. Given the high number of changes that occur during the freshman 
through junior years, more students should be encouraged to explore a 
wider variety of curricula and delay declaring a major until much later 
in their college career. 
6. An information packet could be provided to academic advisors on 
how to assist students to assess their interests, aptitudes, values, and 
experiences related to potential changes in major. Also, the procedures 
for making such changes could be included. 
7. It is recommended that the understanding and perceptions of 
lEdT be explored in the populations of students providing frequent 
transfers to lEdT. Perhaps this would provide a basis for understanding 
why lEdT was not an initial choice of the transfer student. 
8. A similar study could be broadened to statewide, regional, or 
selected national colleges and/or universities. Further research needs 
to be conducted to determine if the findings in this study can be 
generalized or compared to other populations beyond students at ISU or 
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students in lEdT at ISU. Additional investigations could focus upon 
differences that may exist in other major fields of study outside of 
lEdT. 
9. Further investigations are needed to determine differences 
found among freshmen, sophomores, juniors, and seniors with respect to 
the socio-economic (SE), situational/chance (SC), and influence of 
individual (IN) a priori subscores and the empirical factors identified 
by the factor analysis. There exists an unexplained disorder of ratings 
by the groups that additional research could possibly explain. 
10. There was higher participation in this study from females. 
Further examination is needed of other studies related to greater female 
participation and then to explore reasons for this phenomenon. 
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his startling revelation that he once failed statistics! I might add 
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many years as advisor for the lEdT Graduate Student Organization and has 
opened his home many times for get-togethers of graduate students and 
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APPENDIX A. LETTER ACCOMPANYING PILOT INSTRUMENT 
College of Education 
Department of Industrial 
Education and Technolocy 
IOWA STATE Ames. Iowa 50011 
LJNIV^ER.SIT'Y Telephone: 515-294-1033 
October 7, 1986 
Dear Student: 
Many students, because of various factors, change or consider changing 
their major field of study at sometime during their college career. 
Changing majors can sometimes create formidable problems for individuals 
striving for their baccalaureate degree. 
We need your input into this study to identify factors which cause 
students to change their major field of study. Although you may never 
change or plan to change majors, your input is still desired. 
All data will be kept strictly confidential. The number that appears on 
the survey is for purposes of follow-up to nonrespondents. All 
information will be collected and summarized as a group thus protecting 
your confidentiality and identity. The survey will require about 10 
minutes of your time to complete. 
After you have completed the questionnaire, please return it in the 
enclosed self-addressed stamped envelope. Please have your questionnaire 
completed and returned to us by October 17, 1986. To encourage your 
participation, we will send an Iowa lottery ticket to the first 10 
respondents (20 surveys have been sent out) who complete and return 
their questionnaire. 
Your time and cooperation are very much appreciated. Thank you very 
much. 
Sincerely, 
Ronald L. Molten 
Doctoral Student 
Department of Industrial 
Education & Technology 
/ 
William G. Miller, Ph.D. 
Professor 
Department of Industrial 
Education & Technology 
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APPENDIX B. CHANGING TO A NEW MAJOR 
PILOT SURVEY INSTRUMENT 
132 
SELECTION OF A NEW MAJOR SURVEY 
PART A. INSTRUCTIONS: Below are a number of factors that may be considered in 
changing a major. Indicate how important you think each of the factors might or 
did affect YOUR OWN SELECTION OF A NEW MAJOR when or if you changed your major. 
Use the following scale: 
Not important .... 1 
Little importance . . 2 
Somewhat important. . 3 
Important 4 
Very important ... 5 
INDICATE HOW IMPORTANT THE FOLLOWING FACTORS 
ARE IN SELECTING A NEW MAJOR: 
Please circle your response 
1. Having a summer or part time job that 
c a u s e d  i n t e r e s t  i n  a  n e w  m a j o r  . . . .  
2. Wanting to finish college at the same 
time as a friend or spouse 
3. The curriculum in a major being 
too difficult 
4. More challenge or excitement 
in a new major 
5. A new major which is more marketable . 
6. No close friends in your major .... 
7. Your mother's advice 
8. A lack of challenge or 
excitement in your major 
9. No remedial courses available 
in your major 
10. Having a job with greater job security 
after graduation from a new major. . . 
11. Less time needed to 
acquire a degree in a new major. . . . 
12. Being too introverted for your major . 
13. Having a job after graduation from 
a  n e w  m a j o r  w i t h  m o r e  m o b i l i t y  . . . .  
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
.2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
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Not important .... 1 
Little importance . . 2 
Somewhat important. . 3 
Important 4 
Very important ... 5 
INDICATE HOW IMPORTANT THE FOLLOWING FACTORS 
ARE IN SELECTING A NEW MAJOR: 
Please circle your response 
14. Too technical and not enough practical 
curriculum in your current major 1 2 3 4 5 
15. Happened by chance to select a new major .... 1 2 3 4 5 
16. Wanting a major that would pay more 
after graduation 1 2 3 4 5 
17. Insufficient academic preparation 
in your old major 1 2 3 4 5 
18. Having a baby 1 2 3 4 5 
19. Your current major being too expensive and 
you are lacking finances to finish 1 2 3 4 5 
20. Wanting a major that would give more 
creativity after graduation, 1 2 3 4 5 
21. Wanting to accomplish 
a career that you had always hoped to do .... 1 2 3 4 5 
22. Change to a new major 
following a discussion 
with a professor or instructor 1 2 3 4 5 
23. Overcrowded classes in your old major 1 2 3 4 5 
24. A college degree 
with the least amount of hassles 1 2 3 4 5 
25. Being unable to register for required or 
elective classes in the old major 
because of full enrollment 1 2 3 4 5 
26. Not liking the students 
in your major 1 2 3 4 5 
27. A problem developing with a boyfriend, 
girlfriend, or marital relationship 1 2 3 4 5 
28. Wanting a major with higher 
social status after graduation 1 2 3 4 5 
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Not important .... 1 
Little importance . . 2 
Somewhat important. . 3 
Important 4 
Very important ... 5 
INDICATE HOW IMPORTANT THE FOLLOWING FACTORS 
ARE IN SELECTING A NEW MAJOR: 
Please circle your response 
29. Competition too intense 
in your major 1 2 3 4 5 
30. No satisfaction with the quality 
of classes in your major 1 2 3 4 5 
31. A change in your personal values 1 2 3 4 5 
32. A relative other than a mother or 
father influencing a change to 
a new major 1 2 3 4 5 
33. Dissatisfaction with the quality 
of instructors in your major 1 2 3 4 5 
34. Developing a growing interest 
in a new major 1 2 3 4 5 
35. More variety in the 
curriculum of a new major 1 2 3 4 5 
36. An unfortunate experience in 
your major (e.g., developing an allergy 
to animals in animal science) 1 2 3 4 5 
37. Finding a new major better 
suited to your abilities • 1 2 3 4 5 
38. Losing interest in your major 1 2 3 4 5 
39. Finding a new major better 
suited to your aptitudes 1 2 3 4 5 
40. Wanting a new major which allows more 
work with people after graduation. 1 2 3 4 5 
41. Classes being too 
impersonal in your major 1 2 3 4 5 
42. Wanting a major that allows more 
work with your hands after graduation 1 2 3 4 5 
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Not important .... 1 
L i t t l e  impor tance  .  .  2  
Somewhat important. . 3 
Important 4 
Very important ... 5 
INDICATE HOW IMPORTANT THE FOLLOWING FACTORS 
ARE IN SELECTING A NEW MAJOR: 
Please circle your response 
43. Receiving poor grades 
in your major 1 2 3 4 5 
44. Being too extroverted for your major 1 2 3 4 5 
45. Experiencing a change in 
attitude toward another major 1 2 3 4 5 
46. Growth in knowledge about a major 1 2 3 4 5 
47. Wanting a major that 
fits your personality 1 2 3 4 5 
48. A counselor's influence 1 2 3 4 5 
49. Anticipating easier classes 
in a new major 1 2 3 4 5 
50. A friend or peer helping to 
influence change to a new major 1 2  3 4 5 
51. Changing to a major with more 
independence after graduation 1 2 3 4 5 
52. New financing becoming available 
and permitting change 
into a more expensive major 1 2  3 4 5 
53. The advice of your father 1 2 3 4 5 
54. Having a current major that has 
a desirable but impractical career 1 2  3 4 5 
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From items 1 to 54, select three that you answered "important" or "very important" 
that did/would most influence your decision to change your major. Write the 
number that corresponds to the above reason in the blanks below. 
Most important reason 
Second most important reason 
Third most important reason 
List other reasons, if any, that did/would cause you to a select a new major. 
PART B. Please complete the information below about yourself: 
1. Gender: Male Female 
2. Classification: Freshman Sophomore Junior Senior 
3. What is your current major field of study? 
If you have never changed majors, go to question #7. 
4. What was your classification when you last changed majors? 
Freshman Sophomore Junior Senior 
5. How many times have you changed majors? 
1 2 3 4 5 or more 
6. What was your last major field of study? 
7. What is your GPA? 
Please seal this survey with tape and deposit it in the U.S. mail. 
Thank you very much. 
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PART C. Please complete the information below about the survey you have just 
completed. 
1. How many minutes did it take you to complete Parts A and B? 
2 .  What questions, if any, were confusing to answer? 
3. Did a chance at a lottery ticket encourage you to complete the survey? 
Yes No 
4. Please list other commments you may have. 
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TO A NEW MAJOR SURVEY INSTRUMENT 
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College of Education 
Department of Industrial 
Education and Technology 
Ames. Iowa 50011 IOWA STATE 
UNIVERSITY Telephone: 515-294-1033 
November 3, 1986 
Dear Student: 
Many students, because of various factors, change or consider changing 
their major field of study sometime during their college career. 
Changing majors can sometimes create formidable problems for individuals 
striving for their baccalaureate degree. 
We need your input into this study to identify factors which cause 
students to change their major field of study. Although you may never 
change or plan to change majors, your input is still desired. 
All data will be kept strictly confidential. The number that appears on 
the survey is for purposes of a follow-up letter to nonrespondents. All 
information will be collected and summarized as a group thus protecting 
your confidentiality and identity. The survey will require a minimum 
amount of your time. The average time required to complete this 
instrument for students in a pilot study was 13 minutes. 
After you have completed the questionnaire, please seal it with tape and 
deposit it in the U.S. mail. No postage is necessary. Please have your 
questionnaire completed and returned to us by November 20, 1985. To 
encourage your participation, we will send an Iowa lottery ticket to the 
first 100 respondents who complete and return their questionnaire. 
Your time and cooperation are very much appreciated. Thank you very 
much. 
Sincerely, 
Ronald L. Molten 
Doctoral Student 
Department of Industrial 
William G. Miller, Ph.D. 
Professor 
Department of Industrial 
Education & Technology Education & Technology 
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APPENDIX D, CHANGING TO A NEW MAJOR 
SURVEY INSTRUMENT 
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CHANGING TO A NEW MAJOR SURVEY 
PART A. INSTRUCTIONS: Below are a number of factors that may be considered in 
changing a major. Indicate how important you think each of the factors might or 
did affect YOUR OWN CHANGING TO A NEW MAJOR when or if you changed your major. 
Use the following scale: 
Not important .... 1 
Little importance . . 2 
Somewhat important. . 3 
Important 4 
Very important ... 5 
INDICATE HOW IMPORTANT THE FOLLOWING FACTORS 
ARE IN CHANGING TO A NEW MAJOR: 
Please circle your response 
1. Having a summer or part time job that 
c a u s e d  i n t e r e s t  i n  a  n e w  m a j o r  . . . .  
2. Wanting to finish college at the same 
time as a friend or spouse 
3. The curriculum in a major being 
too difficult 
4. More challenge or excitement 
in a new major 
5. A new major which is more marketable . 
6. No close friends in your major .... 
7. Your mother's advice 
8. A lack of challenge or 
excitement in your major 
9. No remedial courses available 
in your major 
10. Having a job with greater job security 
after graduation from a new major. . . 
11. Less time needed to 
acquire a degree in a new major. . . . 
12. Being too introverted for your major . 
13. Having a job after graduation from 
a  n e w  m a j o r  w i t h  m o r e  m o b i l i t y  . . . .  
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
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Not important .... 1 
Little importance . . 2 
Somewhat important. . 3 
Important 4 
Very important ... 5 
INDICATE HOW IMPORTANT THE FOLLOWING FACTORS 
ARE IN CHANGING TO A NEW MAJOR: 
Please circle your response 
14. Too technical and not enough practical 
curriculum in your current major 1 2 3 4 5 
15. Happened by chance to select a new major .... 1 2 3 4 5 
16. Wanting a major that would pay more 
after graduation 1 2 3 4 5 
17. Insufficient academic preparation 
in your old major 1 2 3 4 5 
18. Increasing responsibility for other people ... 1 2 3 4 5 
19. Your current major being too expensive and 
you are lacking finances to finish 1 2 3 4 5 
20. Wanting a major that would give more 
creativity after graduation 1 2 3 4-5 
21. Wanting to accomplish 
a career that you had always hoped to do .... 1 2 3 4 5 
22. Change to a new major 
following a discussion 
with a professor or instructor 1 2 3 4 5 
23. Overcrowded classes in your old major 1 2 3 4 5 
24. A college degree 
with the least amount of hassles 1 2 3 4 5 
25. Being unable to register for required or 
elective classes in the old major 
because of full enrollment 1 2 3 4 5 
26. Not liking the students 
in your major 1 2 3 4 5 
27. A problem developing with a boyfriend, 
girlfriend, or marital relationship 1 2 3 4 5 
28. Wanting a major with higher 
social status after graduation ...1 2 3 4 5 
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Not important . . . . 1 
Little importance . . 2 
Somewhat important. . 3 
Important . 4 
Very important . . . 5 
INDICATE HOW IMPORTANT THE FOLLOWING FACTORS 
ARE IN CHANGING TO A NEW MAJOR: 
Please circle your response 
29. Competition too intense 
in your major 1 2 3 4 5 
30. No satisfaction with the quality 
of classes in your major 1 2 3 4 5 
31. A change in your personal values 1 2 3 4 5 
32. A relative other than a mother or 
father influencing a change to 
a new major 1 2 3 4 5 
33. Dissatisfaction with the quality 
of instructors in your major 1 2 3 4 5 
34. Developing a growing interest 
in a new major 1 2 3 4 5 
35. More variety in the 
curriculum of a new major 1 2 3 4 5 
36. An unfortunate experience in 
your major (e.g., developing an allergy 
to animals in animal science) 1 2 3 4 5 
37. Finding a new major better 
suited to your abilities 1 2 3 4 5 
38. Losing interest in your major 1 2 3 4 5 
39. Finding a new major better 
suited to your aptitudes 1 2 3 4 5 
40. Wanting a new major which allows more 
work with people after graduation 1 2 3 4 5 
41. Classes being too 
impersonal in your major 1 2 3 4 5 
42. Wanting a major that allows more 
work with your hands after graduation 1 2 3 4 5 
43. Receiving poor grades 
in your major 1 2 3 4 5 
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Not important . . 
Little importance 
Somewhat important 
Important .... 
Very important . 
INDICATE HOW IMPORTANT THE FOLLOWING FACTORS 
ARE IN CHANGING TO A NEW MAJOR: 
44. Being too extroverted for your major 
45. Experiencing a change in 
attitude toward another major. 
46. 
47. 
Growth in knowledge about a major. 
Wanting a major that 
fits your personality 
48. A counselor's influence. 
49. Anticipating easier classes 
in a new major 
50. A friend or peer helping to 
influence change to a new major. 
51. Changing to a major with more 
independence after graduation. . 
52. New financing becoming available 
and permitting change 
into a more expensive major. . . 
53. The advice of your father. 
54. Having a current major that has 
a desirable but impractical career 
55. A new major providing application 
of technology 
56. Experiencing an orientation program, 
conference, or exhibition that influenced 
change to a new major 
1 
2 
3 
4 
5 
Please circle your response 
2 3 4 5 
2 
2 
2 
2 
2 
2 
2 
2 
2 
57. Changing majors as a result of aptitude 
or interest tests 1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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From items 1 to 57, select three that you answered "important" or "very important" 
that did/would most influence your decision to change your major. Write the 
number that corresponds to the above reason in the blanks below. 
Most important reason Second most important Third most important 
List other reasons, if any, that did/would cause you to a change to a new major. 
PART B. Please complete the information below about yourself: 
1. Gender: Male Female 
2. Classification: Freshman Sophomore Junior Senior_ 
3. What is your current major field of study? 
4. Did you attend another college prior to attending ISU? Yes No 
5. What is your overall GPA? 
If you have never changed majors skip to question 10. 
If you have changed majors answer questions 6-9. 
6. What was your classification when you last changed majors? 
Freshman Sophomore Junior Senior 
7. How many times have you changed majors? 
1 2 3 4 5 or more 
8. What was your last major field of study? 
9. Did you delay your decision to change majors? Yes No 
If yes, why did you delay your decision? 
10. Have you ever considered changing your major? Yes No 
If yes, why have you not changed majors? 
Please seal this survey with tape and deposit it in the U.S. mail. 
Thank you very much. 
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College of Education 
Department of Industrial 
Education and Technology 
Ames. Iowa 50011 IOWA STATE 
UNIVERSITY Telephone; 515-294-1033 
November 19, 1986 
Dear ISU Student; 
Recently we sent you a questionnaire, "Deciding Your Major." Your 
response will provide important research information that can assist 
students in selecting and/or changing their major. Input from students 
who have changed their major and from students who have not changed 
their major is very much desired. All information will be kept strictly 
confidential. 
If you need a questionnaire, please return the postage paid postcard and 
we will send you a new questionnaire. 
You may, for your convenience, drop by Room B-5, I. Ed. II and complete 
a survey and have a refreshment. 
If your questionnaire is received by December 5, you will be eligible to 
win a $25.00 certificate for a dinner at Aunt Maude's in downtown Ames. • 
Again, your time and cooperation are very much appreciated. Thank you 
very much. 
Sincerely, 
Ronald L. Holten 
Doctoral Student 
Department of Industrial 
William G. Miller, Ph.D. 
Professor 
Department of Industrial 
Education & Technology Education & Technology 
enclosure 
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APPENDIX F. ROTATED FACTOR MATRIX 
OF FACTOR ANALYSIS 
Rotated factor matrix of factor analysis 
Factor 
r  1 2 3 4 5 6 7 8 9 10 11 12 13 
Q34 .79 .15 -.07 -.02 -.05 -.01 .13 -.01 .05 .06 .03 .00 -.01 
Q45 .71 .16 -.01 .19 .11 .09 .01 .10 .05 .00 -.11 -.01 .07 
Q46 .68 .18 .04 .05 .17 .06 .05 .17 .16 -.04 -.04 -.03 .05 
Q31 .62 .06 .09 .11 -.03 .07 .04 .09 -.13 .28 .13 .14 -.09 
Q39 .62 .01 .39 -.07 .03 .03 .18 .11 .05 .01 -.12 .19 -.04 
Q47 .56 .12 ,20 -.02 -.07 .06 .16 .11 .03 -.06 .13 .48 .01 
Q37 .53 .09 .43 .01 .01 .01 .22 .11 .08 .11 -.14 .30 -.01 
Q35 .47 .05 .04 -.10 .20 .12 .18 -.06 .43 .12 .13 .07 .14 
Q38 .47 .01 .41 .14 -.10 .13 .25 .02 -.08 .20 -.01 -.05 .02 
Q21 .31 .21 .11 .23 -.13 .00 .27 .18 .23 .21 -.14 .20 .02 
Q16 .07 .79 .14 .19 -.01 .08 .00 .07 .03 .01 .00 -.13 .06 
QIO .10 .78 .10 .10 -.02 .15 .11 .13 .02 .11 -.05 .07 .04 
Q5 .21 .72 .15 .00 .08 .03 .23 .10 -.13 -.08 .02 .11 .00 
Q13 .09 .72 .06 -.01 .11 -.02 .05 .01 .11 .21 .38 .21 -.01 
Q28 .17 .59 .01 .26 -.08 .16 .03 .02 .14 .11 .20 -.05 .09 
Q51 .29 .49 -.05 .16 .18 .14 .12 .02 .32 .02 .02 .10 .02 
Q54 .32 .39 .13 .38 -.01 .18 .03 .09 .08 .11 .16 -.15 -.26 
Q18 .01 .36 -.03 .32 .12 .18 .23 .00 .28 -.08 -.04 .19 .07 
Q3 .05 .09 .75 .08 .13 .12 .07 .06 .00 .03 .11 .03 -.04 
Q43 .06 .00 .74 .19 .13 .05 -.03 .20 .12 .13 -.03 .05 .04 
Q17 .03 .20 .62 .17 .07 .15 -.06 .20 .13 .09 .00 .05 .09 
Q29 .20 .07 .60 .07 .24 .05 -.23 -.08 .07 .05 .22 .08 -.20 
qi4  .13 .02 .56 -.08 .15 .04 .16 .02 .32 .19 .02 .07 .10 
Qll -.01 .28 .43 .13 .32 .00 -.08 .03 .09 .05 .17 -.18 .21 
Q9 -.13 .15 .29 .28 -.12 -.03 .23 
Q27 .08 -.01 .01 .64 .20 .20 .07 
Q52 .07 .32 .08 .61 .02 .14 .09 
Q2 -.01 .11 .15 .60 .24 .04 -.09 Q36 .15 .21 .18 .53 -.01 .19 .11 
Q19 -.03 .25 .31 .51 .06 .06 .23 Q12 .12 .34 .39 .40 .00 .07 .15 
Q1 .16 .33 .01 .34 -.03 .32 .12 
Q23 -.01 .02 .27 .11 .64 -.02 .21 
Q24 -.02 .03 .15 .16 .64 -.11 -.23 
Q25 .03 .05 .25 .21 .62 -.02 .10 
Q49 -.04 -.02 .50 -.11 .55 .08 -.12 Q50 .26 .11 .02 .06 .53 .30 -.04 
Q53 .10 .13 .20 .24 .01 .75 -.03 
Q7 -.02 .08 .17 .12 -.02 .75 .18 
Q32 .19 .19 .00 .12 .09 .62 -.13 
Q4 .29 .15 -.02 .03 .03 -.04 .76 
Q8 .18 .18 .01 .18 -.08 .09 .71 
Q20 .28 .19 -.02 .07 .02 .05 .49 
Q57 .23 .12 .18 .10 -.04 -.01 -.04 Q48 .12 .04 .21 .02 .30 .38 .10 
Q22 .14 .07 .12 -.05 .37 .26 .24 Q56 .29 .23 -.05 .32 .01 .19 .02 
^Variable. 
.25 .04 .24 .27 .21 .26 
.11 .07 -.10 .19 .00 .10 
.26 .05 .13 .06 -. 03 -.15 
.04 .02 .04 .04 -.02 -.23 
.26 -.14 .32 -.11 .11 -.06 
.30 -.02 .11 .06 .04 -.05 
.01 .01 .01 .13 .17 -.09 
.16 -. 05 .17 -.16 .31 .07 
.07 .17 .25 .06 .08 -.02 
.08 .00 .03 .12 .05 .20 
.18 -.01 .28 .04 .11 -.24 
.07 .07 -.05 .20 .02 .24 
.01 .03 -.17 .16 -.03 .07 
.12 .08 .02 -.06 .01 .01 
.13 .06 -.06 .12 .00 .04 
.04 .01 .11 .27 .14 .13 
.01 .11 .05 .06 .07 .03 
.11 -.02 .17 .13 -.10 -.03 
.00 .30 .18 .01 .24 .12 
.63 .18 -.04 .12 -.10 .23 
.61 .09 -.01 .05 .16 .00 
.55 .11 .13 -.07 .17 .00 
.52 .21 .13 .01 -.04 .01 
Factor 
V® ~i 2 3 4 5 6 ^ 7 8 9 ÏÔ Tï 12 Î3 
Q42 .03 -.02 .22 .07 .02 .07 .05 .12 .76 .01 .09 .16 -.03 
Q55 .07 .21 .16 -.01 .05 .00 .04 .21 .66 .10 .00 .02 -.10 
Q33 .08 .13 .20 .12 .19 -.02 .07 -.06 .13 .79 .10 .02 -.03 
Q30 .17 .14 .13 .03 .06 .03 .17 .13 .07 .79 .07 .02 .05 
Q26 .02 -.03 .07 .09 .33 .10 .14 -.03 -.01 .08 .66 .14 -.15 
Q5 -.11 .08 .14 .08 .12 .12 .07 .09 .10 .07 .62 -.01 .19 
Q44 .11 .23 .27 .21 -.04 .02 -.09 .37 .09 .08 .44 .31 -.04 
Q40 .31 .21 .06 -.01 .16 .11 .00 .06 .23 .02 .10 .61 .06 
Q41 .13 -.08 .22 .08 .32 .05 .01 -.06 .32 .14 .25 .51 .13 
Q15 .07 .09 .11 C
O
 o
 .12 .14 .06 .13 -.06 .01 .05 
00 o
 
00 
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APPENDIX G. THE MOST IMPORTANT REASONS 
THAT DID/WOULD INFLUENCE A STUDENT'S 
DECISION TO CHANGE HER/HIS MAJOR 
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The most important reasons that did/would most influence 
a student's decision to change her/his major (N = 377) 
Reason to change 
Item to a new major 
Most Important Reason 
First Second Third 
21 Wanting to accomplish a career 
that you had always hoped to do 
37 Finding a new major better suited 
to your abilities 
34 Developing a growing interest in 
a new major 
47 Wanting a major that fits your 
personality 
4 More challenge or excitement in a 
new major 
38 Losing interest in your major 
39 Finding a new major better suited 
to your aptitudes 
31 A change in your personal values 
43 Receiving poor grades in 
your major 
1 Having a summer or part time job 
that caused interest in 
a new major 
5 A major which is more marketable 
3 The curriculum in a major being 
too difficult 
14 Too technical and not enough 
practical curriculum in your 
current major 
54 (14.3)* 17 (4.5) 22 (5.8) 
42 (11.1) 44 (11.7) 27 (7.2) 
26 (6.9) 24 (6.4) 11 (2.9) 
26 (6.9) 9 (2.4) 20 (5.3) 
18 (4.8) 15 (4.0) 26 (6.9) 
18 (4.8) 23 (6.1) 19 (5.0) 
16 (4.2) 33 (8.8) 20 (5.3) 
14 (3.7) 10 (2.7) 12 (3.2) 
13 (3.4) 11 (2.9) 9 (2.4) 
10 (2.7) 8 (2.1) 7 (1.9) 
9 (2.4) 14 (3.7) 16 (4.2) 
8 (2.1) 5 (1.3) 6 (1.6) 
8 (2.1) 8 (2.1) 5 (1.3) 
Values in parentheses are percentages. 
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Reason to change 
Item to a new major 
Most Important Reason 
First Second Third 
16 Wanting a major that would pay 
more after graduation 
33 Dissatisfaction with the quality 
of instructors in your major 
42 Wanting a major that allows more 
work with your hands after 
graduation 
17 Insufficient academic preparation 
in your major 
35 More variety in the curriculum of 
a new major 
40 Wanting a new major which allows 
more work with people after 
graduation 
10 Having a job with greater job 
security after graduation from 
a new major 
8 A lack of challenge or excitement 
in your major 
13 Having a job after graduation 
from a new major with more 
mobility 
20 Wanting a major that would pay 
more after graduation 
29 Competition too intense in 
your major 
36 An unfortunate experience in your 
major (e.g., developing an allergy 
to animals in animal science) 
30 No satisfaction with the quality 
of classes in your major 
8(2.1) 11(2.9) 8(2.1) 
8 (2.1) 9 (2.4) 5 (1.3) 
8 (2.1) 11 (2.9) 9 (2.4) 
7 (1.9) 4 (1.1) 2 (0.5) 
6 (1.6) 9 (2.4) 10 (2.7) 
6 (1.6) 8 (2.1) 3 (0.8) 
5 (1.3) 12 (3.2) 9 (2.4) 
4 (1.1) 8 (2.1) 14 (3.7) 
4 (1.1) .1 (0.3) 2 (0.5) 
4 (1.1) 6 (1.6) 7 (1.9) 
4 (1.1) 5 (1.3) 8 (2.1) 
4 (1.1) 2 (0.5) 1 (0.3) 
3 (0.8) 5 (1.3) 4 (1.1) 
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Reason to change 
Item to a new major 
Most Important Reason 
First Second Third 
46 Growth in knowledge about a major 3 (0.8) 5 (1.3) 5 (1.3) 
55 A new major providing application 
of technology 
19 Your current major being too 
expensive and you are lacking 
finances to finish 
22 Change to a new major following a 
discussion with a professor or 
instructor 
27 A problem developing with a boy­
friend, girlfriend, or marital 
relationship 
48 A counselor's influence 
49 Anticipating easier classes in a 
new major 
56 Experiencing an orientation 
program, conference, or exhibition 
that influenced change to 
a new major 
2 Wanting to finish college at the 
same time as a friend or spouse 
7 Your mother's advice 
11 Less time needed to acquire a 
degree in a new major 
15 Happened by chance to select 
a new major 
24 A college degree with the least 
amount of hassles 
26 Not liking the students 
in your major 
3 (0.8) 5 (1.3) 7 (1.9) 
2 (0.5) 4 (1.1) 2 (0.5) 
2 (0.5) 0 (O.O) 8 (2.1) 
2 (0.5) 0 (0.0) 1 (0.3) 
2 (0.5) 3 (0.8) 4 (1.1) 
2 (0.5) 2 (0.5) 2 (0.5) 
2 (0.5) 2 (0.5) 0 (0.0) 
1 (0.3) 0 (0.0) 2 (0.5) 
1 (0.3) 0 (0.0) 0 (0.0) 
1 (0.3) 2 (0.5) 1 (0.3) 
1 (0.3) 0 (0.0) 0 (0.0) 
1 (0.3) 3 (0.8) 1 (0.3) 
1 (0.3) 0 (0.0) 0 (0.0) 
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Reason to change Most Important Reason 
Item to a new major First Second Third 
28 Wanting a major with higher 
social status after graduation 1 (0.3) 2 (0.5) 3 (0.8) 
41 Classes being too impersonal 
in your major 1 (0.3) 1 (0.3) 5 (1.3) 
45 Experiencing a change in attitude 
toward another major 1 (0.3) 1 (0.3) 8 (2.1) 
51 Changing to a major with more 
independence after graduation 1 (0.3) 1 (0.3) 1 (0.3) 
54 Having a current major that has 
a desirable but impractical career 0 (0.0) 1 (0.3) 7 (1.9) 
50 A friend or peer helping to 
influence change to a new major 0 (0.0) 5 (1.3) 3 (0.8) 
53 The advice of your father 0 (0.0) 2 (0.5) 7 (1.9) 
25 Being unable to register for re­
quired or elective classes in the 
old major because of full enroll­
ment 0 (0.0) 2 (0.5) 2 (0.5) 
23 Overcrowded classes in your old 
major 0 (0.0) 2 (0.5) 1 (0.3) 
44 Being too extroverted for 
your major 0 (0.0) 2 (0.5) 1 (0.3) 
32 A relative other than a mother or 
father influencing a change 
to a new major 0 (0.0) 2 (0.5) 0 (0.0) 
18 Increasing responsibility 
for other people 0 (0.0) 1 (0.3) 0 (0.0) 
52 New financing becoming available 
and permitting change into a more 
expensive major 0 (0.0) 0 (0.0) 1 (0.3) 
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Reason to change Most Important Reason 
Item to a new major First Second Third 
57 Changing majors as a result 
of aptitude or interest tests 0 (0.0) 0 (0.0) 0 (0.0) 
6 No close friends in your major 0 (0.0) 0 (0.0) 0 (0.0) 
9 No remedial courses available in 
your major 0 (0.0) 0 (0.0) 0 (0.0) 
1 Being too introverted for 
your major 0 (0.0) 0 (0.0) 0 (0.0) 
Missing or unanswered 15 (4.0) 17 (4.5) 20 (5.3) 
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Classification of survey items into subscores 
Subscore Item Reason to change to a new major 
Academic/curriculum 3 
(8 items) 
9 
14 
17 
35 
43 
49 
55 
Socio-economic 5 
(7 items) 
10 
11 
13 
16 
28 
The curriculum in a major being too 
difficult 
No remedial courses available in 
your major 
Too technical and not enough practi­
cal curriculum in your current 
major 
Insufficient academic preparation 
in your major 
More variety in the curriculum of 
a new major 
Receiving poor grades in your major 
Anticipating easier classes in a 
new major 
A new major providing application 
of technology 
A major which is more marketable 
Having a job with greater job 
security after graduation from 
a new major 
Less time needed to acquire a degree 
in a new major 
Having a job after graduation from 
a new major with more mobility 
Wanting a major that would pay more 
after graduation 
Wanting a major with higher social 
status after graduation 
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Subscore Item Reason to change to a new major 
51 Changing to a major with more 
independence after graduation 
Situational/chance 
(10 items) 
1 Having a summer or part time job that 
caused interest in a new major 
2 Wanting to finish college at the 
same time as a friend or spouse 
15 Happened by chance to select a new 
major 
18 Increasing responsibility for other 
people 
19 Your current major being too expen­
sive and you are lacking finances 
to finish 
21 Wanting to accomplish a career that 
you had always hoped to do 
24 A college degree with the least 
amount of hassles 
27 A problem developing with a boy­
friend, girlfriend, or marital 
relationship 
52 New financing becoming available and 
permitting change into a more 
expensive major 
54 Having a current major that has a de­
sirable but impractical career 
Influence-of-individual 
(7 items) 
7 Your mother's advice 
22 Change to a new major following a 
discussion with a professor or 
instructor 
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Subscore Item Reason to change to a new major 
32 A relative other than a mother or 
father influencing a change 
to a new major 
48 A counselor's influence 
50 A friend or peer helping to influence 
change to a new major 
53 The advice of your father 
56 Experiencing an orientation program, 
conference, or exhibition that 
influenced change to a new major 
Environmental 6 No close friends in your major 
(9 items) 
• 23 Overcrowded classes in your old 
major 
25 Being unable to register for re­
quired or elective classes in the 
old major because of full enroll­
ment 
26 Not liking the students in your major 
29 Competition too intense in your major 
30 No satisfaction with the quality of 
classes in your major 
33 Dissatisfaction with the quality of 
instructors in your major 
36 An unfortunate experience in your 
major (e.g., developing an allergy 
to animals in animal science) 
41 Classes being too impersonal in your 
major 
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Subscore Item Reason to change to a new major 
Individual 4 More challenge or excitement in a 
(16 items) new major 
8 A lack of challenge or excitement 
in your major 
12 Being too introverted for your major 
20 Wanting a major that would pay more 
after graduation 
31 A change in your personal values 
34 Developing a growing interest in 
a new major 
37 Finding a new major better suited 
to your abilities 
38 Losing interest in your major 
39 Finding a new major better suited 
to your abilities 
40 Wanting a new major which allows more 
work with people after graduation 
42 Wanting a major that allows more work 
with your hands after graduation 
44 Being too extroverted for your major 
45 Experiencing a change in attitude to­
ward another major 
46 Growth in knowledge about a major 
47 Wanting a major that fits your 
personality 
57 Changing majors as a result of apti­
tude or interest tests 
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APPENDIX I. HUMAN SUBJECTS IN RESEARCH 
CONSENT FORM 
© 
© 
© 
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INFORMATION ON T'lE USE OF HUMAN SUBJECTS IN RESEARCH 
IOWA 5T/..'E UNIVERSITY 
(Please follow the accompanying Instructions for completing this form.) 
Title of project (please type) ; Factors affecting stndpnt <;p1prtinn nf 
Industrial Education & Technology as a new major 
I agree to provide the proper surveillance of this project to insure that the rights 
and welfare of the human subjects are properly protected. Additions to or changes 
In procedures affecting the subjects after the project has been approved will be 
submitted to the committee for review. 
Ronald L. Hojten q/?q/RR y 
Typed Named of Principal Investigator Date Signature of Principal Investigator 
Room B-5. I. ED. II 294-8529 
Campus Address Campus Telephone 
Signatures of others (If any) Date Relationship to Principal Investigator 
f/z.-t/sc Major Professor 
bb 
ATTACH an additional page(s) (A) describing your proposed research and (B) the 
subjects to be used, (C) Indicating any risks or discomforts to the subjects, and 
(0) covering any topics checked below. CHECK all boxes applicable. 
I I Medical clearance necessary before subjects can participate 
I I Samples (blood, tissue, etc.) from subjects 
I I Administration of substances (foods, drugs, etc.) to subjects -
n Physical exercise or conditioning for subjects 
I i Deception of subjects 
I I Subjects under 14 years of age end(or) Q Subjects 14-17 years of age 
I I Subjects In Institutions 
I I Research must be approved by another institution or agency 
r 5J ATTACH an example of the material to be used to obtain Informed consent and CHECK 
which type will be used. 
I  I  Signed Informed consent w i l l  be obtained. 
j2 Modified informed consent will be obtained. 
©Month Day Year Anticipated date on which subjects will be first contacted: 11 m 
Anticipated date for last contact with subjects: i ?  q j  p f ;  
{7') If Applicable: Anticipated date on which audio or visual tapes will be erased and(or) 
Identifiers will be removed from completed survey Instruments : 12 15 gg 
Month Day Year 
Signature of Head or Ct^lrperson Date Department or Administrative Unit 
Dept. of Industrial Ed. & Tech. 
ITS-J DecfsFon o? the UnTversFty CoirniFttee on the Use of Human Subject's In Research: 
jW Project Approved [[] Project not approved Q No action required 
Pxeorse G. Karas Iplw, 
Name of Committee Chairperson Daio Signature of Committee Chairperson 
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APPENDIX J. LETTER SENT TO 
LOTTERY TICKET WINNERS 
166 
College of Education 
Department of Industrial 
Education and Technology 
Ames. Iowa 50011 IOWA STATE 
UNIVERSITY Telephone: 515-294-1033 
November 7, 1986 
Dear Student; 
Thank you for your prompt response to our survey. As a token of our 
appreciation we have enclosed an Iowa lottery ticket. We hope you are 
lucky. 
Again, your time and cooperation are very much appreciated. Thanks 
again. 
Sincerely, 
Ronald L. Molten 
Doctoral Student 
Department of Industrial Department of Industrial 
William G. Miller, Ph.D. 
Professor 
Education & Technology Education & Technology 
enclosure 
